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(57) Abstract: Compounds of 
formula (I), or a pharmaceu- 
tical !y -acceptable salt, or an 
{J) in-vivo-hydrolysable ester thereof, 

wherein, for example, X is O, S or 
NH; HET is an optionally substituted 
C-linked 5-membered heteroaryl 
ring containing 2 to 4 heteroatoms 
independently selected from N, 
O and S; Q is selected from, for 
example, Qi and Q2: R 2 and R 3 are 
independently hydrogen or fluoro; 
T is selected from a range of groups, 
for example, an N-l inked (fully 
(TC5) unsaturated) 5-membered heteroaryl 

ring system or a group of formula 
(TC5): wherein Rc is, for example, 
R 13 CO-, R 13 SC>2-or R 13 CS-; wherein 
R 13 is, for example, optionally substituted (l-lOC)alkyl or R 14 C(0)0(l-6C)alkyl wherein R 14 is optionally substituted (l-lOC)alkyl; 
are useful as antibacterial agents; and processes for their manufacture and pharmaceutical compositions containing them are 
described. 
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SUBSTITUTED ISOXAZOLINES AND THEIR USE AS ANTIBACTERIAL AGENTS 

The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing a substituted isoxazoline ring. This invention further relates to 
5 processes for their preparation, to intermediates useful in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded primarily as effective against Gram-positive pathogens because of their particularly 
good activity against such pathogens. 

15 Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and 

mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
established. Examples of such strains are methicillin resistant staphylococcus (MRSA), 
methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 

20 Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

The major clinically effective antibiotic for treatment of such resistant Gram-positive 
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to 
vancomycin and other glycopeptides is also appearing. This resistance is increasing at a 

25 steady rate rendering these agents less and less effective in the treatment of Gram-positive 
pathogens. 

Certain antibacterial compounds containing an oxazolidinone ring have been described 
in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and 
Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1 156-1 165). Such antibacterial oxazolidinone 
30 compounds with a 5-methylacetamide sidechain may be subject to mammalian peptidase 
metabolism. 
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Furthermore, bacterial resistance to known antibacterial agents may develop, for example, by 
(i) the evolution of active binding sites in the bacteria rendering a previously active 
pharmacophore less effective or redundant, and/or (ii) the evolution of means to chemically 
deactivate a given pharmacophore. Therefore, there remains an ongoing need to find new 
5 antibacterial agents with a favourable pharmacological profile, in particular for compounds 
containing new pharmacophores. 

We have discovered a class of antibiotic compounds containing a new class of 
substituted isoxazoline (4,5-dihydro-isoxazole) ring which has useful activity against 
Gram-positive pathogens including MRSA and MRCNS and, in particular, against various 
10 strains exhibiting resistance to vancomycin and against E. faecium strains resistant to both 
aminoglycosides and clinically used P-lactams. 

Accordingly the present invention provides a compound of the formula (I), or a 
pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof, 

(I) 

wherein 

Xis O, NH, S, SO orS0 2; 

HET is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms independently 
selected from N, O and S, which ring is optionally substituted on an available carbon atom by 
1 or 2 substituents independently selected from (l-4C)alkyl, amino, (l-4C)alky!amino, (1- 
4C)alkoxy, (l-4C)alkoxycarbonyl and halogen, and/or on an available nitrogen atom 
(provided that the ring is not thereby quaternised) by (l-4C)alkyl; 
or 

HET is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, which 
ring is optionally substituted on any available C atom by 1, 2 or 3 substituents independently 
selected from (l-4C)alkyl, amino, (l-4C)alkylamino, (l-4C)alkoxy, (l-4C)alkoxycarbonyI 
and halogen; 
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Q7 Q8 Q9 

15 

wherein R 2 and R 3 are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; B, is O or S (or, in Q9 only, NH); X q is O, S or N-R 1 

(wherein R 1 is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 

in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2 

20 nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms 
(when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via 
A, when A, is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 

25 atoms on either side of the linking bond shown; 
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wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow); 
(TA) T is selected from the following groups :- 
(TAa) AR1, ARl-(l-4C)alkyl-, AR2 (carbon linked), AR3; 
5 (TAb) ARl-CH(OH),AR2-CH(OHKAR3-CH(OH)s 
(TAc) AR1-CO-, AR2-CO-, AR3-CO-, AR4-CO-; 
(TAd) AR1-0-, AR2-0-, AR3-0-; 

(TAe) AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - (q is 0, 1 or 2); 

(TAf) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring 
10 system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 

adjacent to the linking position; or 

(TB) T is selected from the following groups :- 

(TBa) haIoor(l-4C)alkyl 
15 {optionally substituted by one or more groups each independently selected from hydroxy, (1- 

4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 

6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N-(l-6C)alkanoylamino, (1- 

4C)alkylS(0) q - (q is 0, 1 or 2), CY1, CY2 or AR1}; 

(TBb) -NRvW ; 

20 (TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 

nitroethenyt, 2-nitro-2-((l-4C)alkyI)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 

(TBd) R ,0 CO- , R ,0 S(O) q - (q is 0, 1 or 2) or R ,0 CS- 

wherein R 10 is selected from the following groups :- 
25 (TBda) CYlorCY2; 

(TBdb) hydrogen, ( 1 -4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-( 1 - 

4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 

(( 1 -4C)alky l)ethenyl, 2-(( 1 -4C)alkylaminocarbonyl)ethenyI, 2-(( 1 - 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2-(AR2)ethenyl; or 
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(TBdc) ( 1 -4C)alkyl {optionally substituted as defined in (TBa) above, or by (1 - 

4C)alkylS(0) p NH- or (l-4C)alkylS(0) p .((l-4C)alkyl)N- (p is 1 or 2)}; 
wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv 1 is hydrogen, (1- 
5 4C)alkyl or (3-8C)cycloalkyl; Rw 1 is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 
CO- or (l-4C)alkylS(0) q - (q is 1 or 2); or 
(TC) T is selected from the following groups 

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
10 sp J carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated other than (where 
appropriate) at a linking sp 2 carbon atom; 

1 5 (TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 

heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated 
other than (where appropriate) at a linking sp 2 carbon atom; or 
(TD) T is selected from the following groups 

20 (TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp 3 or sp 2 carbon atom) substituted (but not adjacent to the linking 
position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is 
(i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

25 (ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
the linking position when the link is via a nitrogen atom or an sp 2 carbon atom) or one -N(Rc) 
group in an optional substituent (not adjacent to the linking position) and is 
(iii) optionally further substituted on an available ring carbon atom; or 
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(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
sp 3 or sp 2 carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
5 ring system is 

(i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon 
atoms away from the linking position when the link is via a nitrogen atom or an sp 2 carbon 
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position) 

10 and is 

(iii) optionally further substituted on an available ring carbon atom; 
wherein Rc is selected from groups (Rcl) to (Rc5) :- 

(Rcl) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy, 

15 trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined 
hereinafter), (1 -4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 
6C)alkyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected from hydroxy and fluoro, and/or optionally 
, monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 

20 or (l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N-(l- 
6C)alkanoylamino, (l-4C)alkylS(0) p NH- or (l-4C)alkylS(0) p .((l-4C)alkyl)N- (p is 1 or 2)}; 
(Rc2) R ,3 CO-,R ,3 S0 2 -orR ,3 CS- 
wherein R 13 is selected from (Rc2a) to (Rc2e) 

(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2; 

25 (Rc2b) hydrogen, ( 1 -4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 

hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)aIkylethenyl, 2- 
cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 
2-(( 1 -4C)alky laminocarbony l)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
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(Rc2c) (l-lOC)alkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy , (l-lOC)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 
4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(OH) 2 , and 
5 mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(OH) 2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from phosphonate [phosphono, -P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(OH) 2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 

10 4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoy!amino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l-4C)alkyl)aminocarbonyl, (1- 
4C)alkylS(0) p NH-,(l-4C)alkylS(0) p -((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0) p NH-, 
fluoro(l-4C)alkylS(0) p ((l-4C)alkyI)N-, (l-4C)alkylS(0) q - [the (l-4C)alkyl group of (1- 

15 4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphiryl [-O-P(OH), and mono- and di-(l-4C)alkoxy derivatives 
thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l~4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, carboxy, (1- 

20 4C)alkylamino, di(( 1 -4C)alkyl)amino, ( 1 -6C)alkanoylamino, ( 1 -4C)alkoxycarbonylamino, N- 
( 1 -4C)alky l-N-( 1 -6C)alkanoy lamino, ( 1 -4C)alky laminocarbonyl , di(( 1 - 
4C)alkyl)aminocarbonyl, (l-4C)alkyIS(0) p NH-, (l-4C)alkylS(0) p -((l-4C)alkyl)N-, (1- 
4C)alkylS(0) q -, AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - and also AR2a, AR2b, AR3a and 
AR3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-0-, 

25 AR2-0-, AR3-0-, AR1 -S(0) q - , AR2-S(0) q - , AR3-S(0) q - , AR1-NH-, AR2-NH-, AR3-NH- 
(p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 
AR3 containing groups}; 

(Rc2d) R ,4 C(0)0(l-6C)alkyl wherein R ,4 is AR1, AR2, (l-4C)alkylamino (the (1- 

4C)alkyl group being optionally substituted by (l-4C)alkoxycarbonyl or by carboxy), 
30 benzyloxy-( 1 -4C)alkyl or ( 1 - 1 0C)alky 1 {optionally substituted as defined for (Rc2c) } ; 
(Rc2e) R ,5 0- wherein R 15 is benzyl, (l-6C)alkyl {optionally substituted as defined for 
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(Rc2c)},CYl,CY2 orAR2b; 

(Rc3) hydrogen, cyano, 2-cyanoetheny 1, 2-cyano-2-(( 1 -4C)alkyl)etheny I, 2-(( 1 - 
4C)alkyIaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 



wherein X 00 is -OR 17 , -SR 17 , -NHR ,7 and -N(R ,7 ) 2 ; 

wherein R 17 is hydrogen (when X 00 is -NHR ,7 and -N(R ,7 ) 2 ), and R 17 is (l-4C)alkyl, phenyl or 
10 AR2 (when X 00 is -OR 17 , -SR 17 and -NHR' 7 ); and R 16 is cyano, nitro, (l-4C)alkylsulfonyI, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 
(Rc4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b; 
(Rc5) RdOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or 
RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyI, or Rd and 
1 5 Re together form a (3-4C)alkylene chain; Rf is hydrogen, ( 1 -6C)alkyl, hydroxy( 1 -6C)alky I, 
(l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)a!kyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)a!koxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)aIkyIamino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 
or (l-6C)alkoxy; Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, AR1, AR2, 
20 AR2a, AR2b and Rj is hydrogen or (l-6C)alkyl; 
wherein 

AR1 is an optionally substituted phenyl or optionally substituted naphthyl; 

AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum 

degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
25 independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 

linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 

AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 

the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 

atom if the ring is not thereby quatemised; 
30 AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 



N 

R16 




x oo 
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linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
5 linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic 
system; 

10 AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 

AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 

15 independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system; 

20 CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

In this specification, where it is stated that a ring may be linked via an sp 2 carbon 
atom, which ring is fully saturated other than (where appropriate) at a linking sp 2 carbon atom, 
it is to be understood that the ring is linked via one of the carbon atoms in .a C=C double bond. 

25 In another embodiment, (Rcl) is as defined above other than the optional phenyl 

substituent on (l-6C)alkyl is optionally substituted as for AR1 defined hereinafter; and 
(Rc2c), is as defined above and further includes carboxy as an optional substituent on R 13 as 
(1-lOQalkyl. 

30 (TAf) When T is an optionally substituted N-linked (fully unsaturated) 5-membered 
heteroaryl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected from a 
group of formula (TAfl) to (TAf6) below (particularly (TAfl), (TAf2), (TAf4) and (TAf5), 
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group of formula (TAfl) to (TAf6) below (particularly (TAfl), (TAG), (TAf4) and (TAf5), 
and especially (TAfl) and/or (TAG)). The above preferred values of (TAf) are particularly 
preferred when present in Ql or Q2, especially Ql. 




(TAfl) (TAf2) (TAD) 



R 4 




10 (TAf4) (TAf5) (TAf6) 

wherein : 

R 6 is selected (independently where appropriate) from hydrogen, (l-4C)alkyl, (1- 
4C)alkoxycarbonyl, (l-4C)alkanoyl, carbamoyl and cyano; 

R 4 and R 5 are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- 
15 4C)alkoxy, (l-4C)alkylS(0) q - (q is 0, 1 or 2), (l-4C)alkanoyl, (l-4C)alkoxycarbonyl, (2- 
4C)alkanoyloxy-(l-4C)alkyl, benzoxy-(l-4C)alkyl, (2-4C)alkanoylamino, -CONRvRw, - 
NRvRw and (l-4C)alkyl {optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (1- 
4C)alkoxy, (l-4C)alkylS(0) q - (q is 0, 1 or 2), (l-4C)alkoxycarbonyI, (l-4C)alkanoylamino, 
-CONRvRw, -NRvRw; wherein RvRw is hydrogen or (l-4C)alkyl; Rw is hydrogen or (1- 
20 4C)alkyl}; 

or R 4 is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) 
one of R 4 and R 5 is selected from the above list of R 4 and R 5 values, and the other is 
selected from one of the groups in (TAfa) to (TAfc) below :- 
(TAfa) a group of the formula (TAfal) 
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(TAfal) 

wherein Z°is hydrogen or (l-4C)alkyl; 

X° and Y° are independently selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycarbonyl, 
5 halo, cyano, nitro, (l-4C)alkylS(0) q - (q is 0, 1 or 2), RvRwNS0 2 -, trifluoromethyl, 

pentafluoroethyl, (l-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]; or 

one of X° and Y° is selected from the above list of X° and Y° values, and the other is 

selected from phenyl, phenylcarbonyl, -S(0) q -phenyl (q is 0, 1 or 2), N- 
10 (phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(0)q- (q is 0, 1 or 2), 

N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be 

optionally substituted by up to three substituents independently selected from (l-4C)alkyI, 

cyano, trifluoromethyl, nitro, halo and (l-4C)alkylsulfonyl; 

(TAfb) an acetylene of the formula -s-H or -s-(l-4C)alkyl; 
15 (TAfc) -X'-Y'-AR2, -X'-Y'-AR2a, -X'-Y'-AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X'-Y'- 

AR3b; 

wherein X' is a direct bond or -CH(OH)- and 

Y' is -(CH 2 ),„-, -(CH 2 )„-NH-(CH 2 ) ro -, -CO-(CH 2 ) m -, -CONH-(CH 2 ),„-, -C(=S)NH-(CH 2 ) ro - or - 
C(=0)0-(CH 2 ) ni -; 
20 or wherein X' is -(CH 2 )„- or -CHfMeMCH,),,,- and 

Y' is -(CH 2 ) n ,-NH-(CH 2 ) m -, -CO-(CH 2 ) m -, -CONH-(CH,)„,-, -C(=S)NH-(CH 2 ) m -, 
-C(=0)0-(CH 2 ) m - or -S(0),-(CH 2 ) ro - ; 



25 



or wherein X' is -CH 2 0-, -CH 2 NH- or -CH 2 N((l-4C)alkyl)- and 

Y' is -CO-(CH 2 ) m -, -CONH-(CH 2 ) n) - or -C(=S)NH-(CH : ) m - ; and additionally Y' is 
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-S0 2 - when X' is -CH 2 NH- or -CH 2 N((l-4C)alkyl)-, and Y' is -(CH 2 ) m - when X' is -CH 2 0- or 
-CH 2 N((l-4C)alkyl)- ; wherein n is 1, 2 or 3; m is 0, 1, 2 or 3 and q is 0, 1 or 2; and when Y 1 
is -(CH 2 ) m -NH-(CH 2 ) m - each m is independently selected from 0, 1, 2 or 3. 

It is to be understood that when a value for -X 1 - is a two-atom link and is written, for 
5 example, as -CH 2 NH- it is the left hand part (-CH 2 - here) which is bonded to the group of 
formula (TAfl) to (TAf6) and the right hand part (-NH- here) which is bonded to -Y 1 - in the 
definition in (TAfc). Similarly, when -Y 1 - is a two-atom link and is written, for example, as - 
CONH- it is the left hand part of -Y 1 - (-CO- here) which is bonded to the right hand part of - 
X 1 -, and the right hand part of -Y 1 - (-NH- here) which is bonded to the AR2, AR2a, AR2b, 

1 0 AR3, AR3a or AR3b moiety in the definition in (TAfc). 

Preferably R 6 is hydrogen or (l-4C)aIkyl, and R 4 and R 5 are independently selected 
from hydrogen, (l-4C)alkyl or one of R 4 and R 5 is selected from group (TAfa). Other 
preferable substituents on the (TAfl) to (TAf6) are illustrated in the accompanying Examples. 
Most preferable is (TAf2) with such preferable substituents. 

15 (TAg) When T is a carbon linked tropol-3-one or tropol-4-one, optionally substituted 

in a position not adjacent to the linking position (TAg), it is preferably selected from a group 
of formula (TAgl), (TAg2) or (TAg3). The above preferred values of (TAg) are particularly 
preferred when present in Ql or Q2, especially Ql. 




20 (TAgl) (TAg2) (TAg3) 

wherein R 7 is selected from 

(TAga) hydrogen, (l-4C)alkyl {optionally substituted by one or two substituents (excluding 
geminal disubstitution) independently selected from fluoro, hydroxy, (l-4C)alkoxy and - 
25 NRvRw]};or 

(TAgb)R*-0- y R 8 -S-, R 8 NH- or R 8 R 8 -N-; 

wherein R 8 is selected (independently where appropriate) from hydrogen, (l-4C)alkyl or (3- 
8C)cycloalkyl { both optionally substituted by one or two substituents (excluding geminal 
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disubstitution) independently selected from hydroxy, (l-4C)alkoxy, (l-4C)alkoxycarbonyl 
and -NRvRw}, (2-4C)alkenyI {optionally substituted by one or two -NRvRw substituents}, 
(l-4C)alkanoyl {optionally substituted by one or two substituents independently selected 
from -NRvRw and hydroxy}, phenyl-(l-4C)alkyl or pyridyl-(l-4C)alkyl {the phenyl and 
5 pyridyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw 
substituents} ; or 

(T/igcr)morpholino, thiomorpholino, pyrrolidino {optionally independently substituted in the 
3- and/or 4-positions by (l-4C)alkyl}, piperidino substituted in the 4-position by R 9 -, R 9 -0-, 
R 9 -S-, R 9 -NH- or R 9 R 9 -N-; wherein R 9 is selected (independently where appropriate) from 

1 0 hydrogen, ( 1 -4C)alkyl {optionally substituted by one or two (excluding geminal 

disubstitution) hydroxy, (l-4C)alkoxy, (l-4C)alkoxycarbonyl or -NRvRw} and piperazino 
{optionally substituted in the 4-position by (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkanoyl, 
(l-4C)alkoxycarbonyl or (l-4C)alkylsulfonyl, and optionally independently substituted in the 
3- and/or 5-positions by (l-4C)alkyl}; wherein Rv is hydrogen or (l-4C)alkyl; Rw is 

1 5 hydrogen or ( 1 -4C)alkyl. 

(TC) Preferred values for the optional substituents and groups defined in (TCa) to (TCc) are 
defined by formulae (TCI) to (TC4) 



Rp 




20 (TCI) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A 3 -B 3 - is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -SO r or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A 3 -B 3 - is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -O-, - 
S-, -SO-, -SO r or>N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A 3 -B 3 - is >C(Rq)-CH(Rr)- (other than when Rq and Rr 
25 are both together hydrogen) and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); 

wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A 3 -B 3 - is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH 2 - and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); Rp is hydrogen, (1- 
4C)alkyl (other than when such substitution is defined by >A 3 -B 3 -), hydroxy, (l-4C)alkoxy or 
(l-4C)alkanoy!oxy; 
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wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 
>A 3 -B 3 - is >N-CH 2 - and G is >C(R ,, )(R 12 ), >O0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH, 
>C=N-(l-4C)alkoxy, >C=N-NH-(l-4C)alkyl, >C=N-N((l-4C)alkyI) 2 (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(l- 
5 4C)alkoxy; wherein > represents two single bonds; 

Rq is hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 
Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 

R M is hydrogen, (l-4C)alkyl, fluoro(i-4C)alkyI, (l-4C)alkyl-thio-(l-4C)alkyl or hydroxy-(l- 
4C)alkyl and R 12 is -[C(Rr)(Rr)]^-N(Rr)(Rc) wherein m2 is 0, 1 or 2; 

10 and, other than the ring substitution defined by G, >A 3 -B 3 - and Rp, each ring system may be 
optionally further substituted on a carbon atom not adjacent to the link at >A 3 - by up to two 
substituents independently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)a!kanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 

1 5 4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 
and Rc is group (Rc2) defined hereinbefore) or independently selected from Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
wherein AR (or ARp) is as defined for formula (IP) hereinafter; Rc is selected from groups 
(Rcl) to (Rc5) defined hereinbefore. 

20 For the avoidance of doubt, ( ) ml , ( ) tll and ( ) ol indicate (-CH 2 -) ml , (-CH 2 -) nl and 

(-CH 2 -) 0| respectively (optionally substituted as described above). 

In the above definition of (TCI) to (TC4) and of the further optional substituents, AR 
is preferably AR2, and the further optional substituents are preferably not selected from the 
values listed for Rc. A preferred value for G is >N(Rc) or >C(R' ')(R 12 ). Also preferred is G as 

25 O or S, particularly in (TC4) when Rp is hydrogen. Preferred is (TC4) as piperazinyl, 
morpholino or thiomorpholino or as tetrahydropyridin-4-yl. 

Particularly preferred values for the optional substituents and groups defined in (TCa) 
to (TCc), and (TCI) to (TC4) are contained in the following definitions (TC5) to (TCI 1) :- 





30 



(TC5) 



(TC6) 



(TC7) 
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(TC8) (TC9) (TCI 0) (TCI 1) 

5 wherein Rc has any of the values listed hereinbefore or hereinafter. 

Especially preferred are (TC5), (TC6), (TC7) and (TC9), most especially (TC5) in 
which Rc has any of the values listed hereinbefore or hereinafter (especially R ,3 CO- with the 
preferable R 13 values given hereinafter). In (TC5) Rc is preferably selected from the group 
(Rc2), especially R IJ CO with the preferable R 13 values given hereinafter. In (TC7) Rc is 
10 preferably selected from group (Rc3) or (Rc4). 

The above preferred values of (TCa) to (TCc) are particularly preferred when present 
in Ql or Q2, especially Ql (especially when HET is isoxazole). X as O or NH is particularly 
preferred. 

(TDa) When T is a bicyclic spiro-ring system as defined in (TDa), it is preferably 
15 selected from a group of formula (TDal) to (TDa9). The above preferred values of (TDa) are 
particularly preferred when present in Ql or Q2, especially Ql . 



WO 01/40222 



-16- 



PCT/GB00/04516 



>Cr "tfcr J Ocr 

* * 
(TDa1) (TDa2) (TDa3) 




(TDa4) (TDa5) (TDa6) (TDa7) 




(TDa8) (TDa9) 



wherein; 

(i) the A 4 linking group is a nitrogen atom or an sp 3 or sp 2 carbon atom (with the double 
bond, where appropriate, orientated in either direction); and 
5 (ii) one of the ring carbon atoms at positions marked * and ** is replaced by one of the 
following groups -NRc-, >CH-NHRc, >CH-NRc-(l-4C)aIkyl, >CH-CH 2 -NHRc, >CH-CH 2 - 
NRc-(l-4C)alkyl [wherein a central -CH 2 - chain link is optionally mono- or di-substituted by 
(l-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring 
containing the A 4 link when A 4 is a nitrogen atom or an sp 2 carbon atom, and that positions 
10 marked * are not replaced by -NH- in the three membered ring in (TDal), (TDa4) and (TDa5); 
and 

(iii) the ring system is optionally (further) substituted on an available ring carbon atom by 
up to two substituents independently selected from (l-4C)alkyI, fluoro(l-4C)alky! (including 
trifluoromethyl), (l-4C)alkyl-thio-(l~4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
15 4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 

4C)alkoxycarbonyl, AR2-oxymethyl, AR2-thiomethyl, oxo (=0) (other than when the ring 
contains an >N-Rc and Rc is group (Rc2)) and also hydroxy or halo; 
wherein Rc has any of the values listed hereinbefore or hereinafter. 
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(TDb) When T is a 7-, 8- or 9-membered bicyclic ring system containing a bridge of 1, 2 or 3 
carbon atoms as defined in (TDb), it is preferably selected from a group defined by the ring 
skeletons shown in formulae (TDbl) to (TDb 14) :- 

7-membered ring skeletons 

<0 ^> Jb 

[4,1,0] [3,2,0] [3.1.1] [2,2.1] 

(TDb1) (TDb2) (TDb3) (TDb4) 



8- membered ring skeletons 

CO aO 

[3,3,0] [4,2,0] 
(TDb5) (TDb6) 

9- membcrcd ring skeletons 

CO Cb 

[4,3,0] [5,2,0] 
(TDb10) (TDb11) 

wherein; 

(i) the ring system contains 0, I or 2 ring nitrogen atoms (and optionally a further O or S 
10 ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position 

other than as part of the 3-membered ring in (TDbl); 

(ii) the ring system is linked via a ring nitrogen atom or a ring sp 3 or sp 2 carbon atom (with 
the double bond, where appropriate, orientated in either direction) from any position in 
either ring [other than from a bridgehead position or from an sp 2 carbon atom in the 4- 

1 5 membered ring in (TDb2), (TDb6) and (TDb 11)]; 




[4,1.1] [3.2,1] [2.2.2] 

(TDb7) (TDb8) (TDb9) 




[4.2,1] [3.3,1] [3,2.2] 

(TDb12) (TDbl 3) (TDb14) 
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(iii) one of the ring carbon atoms at a position not adjacent to the linking position, is 
replaced (other than when the ring contains an O or S heteroatom) by one of the following 
groups -NRc- [not at a bridgehead position], >C(H)-NHRc, >C(H)-NRc-(l-4C)alky1, >C(H)- 

5 CH 2 -NHRc, >C(H)-CH 2 -NRc-(l-4C)alkyl [wherein the hydrogen atom shown in brackets is 
not present when the replacement is made at a bridgehead position and wherein a central - 
CH 2 - chain link is optionally mono- or di-substituted by (l-4C)alkyl]; with the proviso that 
when the ring system is linked via a ring nitrogen atom or an sp 2 carbon atom any replacement 
of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking 
10 position; and 

(iv) the ring system is optionally (further) substituted on an available ring carbon atom as 
for the bicyclic spiro-ring systems described in (TDa); wherein Rc has any of the values listed 
hereinbefore or hereinafter. 

It will be appreciated that unstable anti-Bredt compounds are not contemplated in this 
15 definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7), (TDb8), (TDb9), 

(TDbl2), (TDbl3) and (TDM4) in which an sp 2 carbon atom is directed towards a bridgehead 
position). 

Particularly preferred values of (TDb) are the following structures of formula (TDb4), 
(TDb8) and/or (TDb9); wherein Rc has any of the values listed hereinbefore or hereinafter. 
20 The above preferred values of (TDb) are particularly preferred when present in Ql or Q2, 
especially Ql. 




\ Rc 

\ 




[2,2,1] P.2.1] [2.2,2] 

(TDb4a&b) (TDb8) (TDb9) 



25 
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In another embodiment there is provided a compound of formula (I) as defined by 
formula (IP) below : 



5 




wherein 

T 1 is a C-linked isoxazole ring which is optionally substituted on any available C atom by 1 or 
2 substituents independently selected from (l-4C)alkyl, amino, (l-4C)alkylamino, (1- 
10 4C)alkoxy and halogen; 
Qis 




wherein: 

R 2 and R 3 are independently hydrogen or fluoro; 
15 R^ is hydrogen, ( 1 -4C)alkyl, hydroxy, ( 1 -4C)alkoxy or (2-4C)alkanoyloxy; 
>A-B- is of the formula >C=C(R a )- , >CHCHR 3 - , >C(OH)CHR a - or >N-CH 2 - 
(> represents two single bonds) wherein R a is hydrogen or (l-4C)alkyl; 
DisO,S,SO, S0 2 orNR 7p ; 

R 4p and R 5p are independently oxo (=0) [but not when R 7p is group (PC) below], (l-4C)alkyl, 
20 ( 1 -4C)alkanoylamino-( 1 -4C)alkyl, hydroxy-( 1 -4C)alky 1, carboxy, ( 1 -4C)alkoxycarbony 1, 
ARp-oxymethyl, ARp-thiomethyl (wherein ARp is as defined hereinbelow) or independently 
as defined for R 7p hereinbelow with the proviso that R Jp and R 5p are not phenyl, benzyl, ARp 
(as defined hereinbelow), a tetrazole ring system, cyclopentyl or cyclohexyl; and when D is O 
or S, R 4p and R 5p are additionally independently hydroxy or bromo; 
25 wherein R 7p is selected from (PA) to (PE) :- 

(PA) hydrogen, cyano, 2-(( 1 -4C)alkoxycarbonyl)ethenyl, 2-cyanoetheny 1, 
2-cyano-2-(( 1 -4C)alky I)etheny 1, 2-(( 1 -4C)alky laminocarbony l)ethenyl; 
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(PB) phenyl, benzyl, ARp (as defined hereinbelow) or a tetrazole ring system [optionally 
mono-substituted in the 1- or 2- position of the tetrazole ring by (l-4C)alkyl, (2-4C)alkenyl, 
(2-4C)alkynyl or (l-4C)alkanoyl] wherein the tetrazole ring system is joined to the nitrogen in 
NR 7p by a ring carbon atom; 
5 (PC) R ,0p CO-,R ,0p SO r orR ,0p CS- 

wherein R ,0p is selected from (PCa) to (PCf) :- 
(PCa) ARp (as defined hereinbelow); 

(PCb) cyclopentyl or cyclohexyl or l,3-dioxolan-4-yl or 1 ,4-dioxan-2-yl or 1 ,3-dioxan-4-yl 
[optionally mono- or disubstituted by substituents independently selected from (l-4C)alkyl 
10 (including geminal disubstitution), hydroxy (but excluding l,3-dioxo!an-4-yl, l,4-dioxan-2-yl 
and l,3-dioxan-4-yl substituted by hydroxy), (l-4C)alkoxy, (l-4C)alkylthio, acetamido, 
(l-4C)alkanoyl, cyano and trifluoromethyl]; 

(PCc) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, amino, (l-4C)alkylamino, 
di((l-4C)alkyI)amino, 2-(5- or 6-membered heteroaryl)ethenyl, 2-(5- or 6-membered 
15 (partially) hydrogenated heteroaryl)ethenyl, 2-phenylethenyl [wherein the heteroaryl or 
phenyl substituent is optionally substituted on an available carbon atom by up to three 
substituents independently selected from (l-4C)alkoxy, halo, cyano and (for the phenyl 
substituent only) (l-4C)alkylsulfonyI]; 

(PCd) (l-lOC)alky! [optionally substituted by one or more groups (including geminal 
20 disubstitution) each independently selected from hydroxy and amino, or optionally 

monosubstituted by cyano, halo, (l-lOC)alkoxy, trifluoromethyl, (l-4C)alkoxy-(l-4C)alkoxy, 
( 1 -4C)alkoxy-( 1 -4C)alkoxy-( 1 -4C)alkoxy, ( 1 -4C)alkanoy 1, ( 1 -4C)alkoxycarbony 1, 
(l-4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, 
N-( 1 -4C)alkyl-N-(2-6C)alkanoylamino, ( 1 -4C)alkylS(0) p NH-, 
25 (l-4C)alkylS(0) p ((l-4C)alkyl)N-, fluoro(l-4C)aIkylS(0) p NH-, 

fluoro( 1 -4C)alkylS(0) p (( 1 -4C)alkyl)N-, phosphono, ( 1 -4C)alkoxy(hydroxy)phosphoiy 1, 
di-(l-4C)alkoxyphosphoryl, (l-4C)alkylS(0) q - , phenyl, naphthyl, phenoxy, naphthoxy, 
phenylamino, naphthylamino, phenylS(0) q -, naphthylS(0) q - [wherein said phenyl and 
naphthyl groups are optionally substituted by up to three substituents independently selected 
30 from (l-4C)alkoxy, halo and cyano], or CYp (as defined hereinbelow), wherein (where 
appropriate) p is 1 or 2 and q is 0, 1 or 2]; 
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(PCe) R np C(0)0(l-6C)alkyl wherein R ,,p is an optionally substituted 5- or 6-membered 
heteroaryl, optionally substituted phenyl, (l-4C)alky!amino, benzyloxy-(l-4C)alkyl or 
optionally substituted (l-lOC)alkyl; 

(PCf) R ,2p O- wherein R l2p is benzyl or optionally substituted (l-6C)alkyl; 
5 (PD) R d OC(R e )=CH(C==0)-, R f C(=0)C(=0)-, R*N=C(R h )C(=0)- or R , NHC(R j )=CHC(=0)- 
wherein R d is (l-6C)alkyl, R c is hydrogen or (l-6C)alkyl, or R d and R c together form a 
(3-4C)alkylene chain, R f is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyl, 
(l-6C)alkoxy(l-6C)alkyl, amino, (l-4C)alkylamino, 

di-(l-4C)alkylamino, (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, 
(l-4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)aIkoxy, R g is (l-6C)a!kyl, 
hydroxy or (l-6C)aIkoxy, R h is hydrogen or (l-6C)alkyl, R* is hydrogen, (l-6C)alkyl, 
optionally substituted phenyl or an optionally substituted 5- or 6-membered heteroaryl [and 
(partially) hydrogenated versions thereof] and R j is hydrogen or (l-6C)alkyl; 
(PE) R ,4p CH(R ,3p )(CH 2 ) m - wherein m is 0 or 1 , R ,3p is fluoro, cyano, (l-4C)alkoxy, 
(l-4C)alkylsulfonyl, (l-4C)alkoxycarbonyl or hydroxy, (provided that when m is 0, R ,3p is not 
fluoro or hydroxy) and R Up is hydrogen or (1 -4C)alkyl; 

wherein ARp is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyI, 
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 
wherein ARp is also an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in 
which the bicyclic heteroaryl ring systems may be linked via an atom in either of the rings 
comprising the bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring 
systems are linked via a ring carbon atom and may be (partially) hydrogenated; 
wherein CYp is selected from:- 

(i) 4-, 5- or 6-membered cycloalkyl ring; 

(ii) 5- or 6-membered cycloalkenyl ring; 

(iii) 5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered 
heteroaryl-S(0) q -, 5- or 6-membered heteroarylamino [and (partially) hydrogenated versions 
thereof] and 

(iv) 5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic 
heteroaryl-S(0) q -, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions 
thereof]; 
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wherein q is 0, 1 or 2 and any of the aforementioned ring systems in CYp may be optionally 
substituted by up to three substituents independently selected from halo, 
(l-4C)alkyl [including geminal disubstitution when CYp is a cycloalkyl or cycloalkenyl ring], 
acyl, oxo and nitro-(l-4C)alkyl; and pharmaceutically-acceptable salts thereof. 
5 In this embodiment (IP) of the specification the term 'alkyF includes straight chained 

and branched structures. For example, (l-6C)alkyl includes propyl, isopropyl and tert-butyl. 
However, references to individual alkyl groups such as "propyl" are specific for the straight 
chained version only, and references to individual branched chain alkyl groups such as 
"isopropyl" are specific for the branched chain version only. A similar convention applies to 
10 other radicals, for example halo(l-4C)alkyI includes 1-bromoethyl and 2-bromoethyl. 

In this embodiment (IP) of the specification a '5- or 6-membered heteroaryl* and 
'heteroaryl (monocyclic) ring' means a 5- or 6-membered aryl ring wherein (unless stated 
otherwise) 1, 2 or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless 
stated otherwise, such rings are fully aromatic. Particular examples of 5- or 6-membered 
15 heteroaryl ring systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, 
pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole and thiophene. 

In this embodiment (IP) of the specification a 4 5/6 or 6/6 bicyclic heteroaryl ring 
system' and 'heteroaryl (bicyclic) ring' means an aromatic bicyclic ring system comprising a 
6-membered ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic 
20 ring system containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. Unless 
stated otherwise, such rings are fully aromatic. Particular examples of 5/6 and 6/6 bicyclic 
ring systems are indole, benzofuran, benzoimidazole, benzothiophene, benzisothiazole, 
. benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline, 
quinazoline, phthalazine, cinnoline and naphthyridine. 
25 In this embodiment (IP) of the specification a '4-, 5- or 6-membered cycloalkyl ring' 

means a cyclobutyl, cyclopentyl or cyclohexyl ring; and a 4 5- or 6-membered cycloalkenyl 
ring' a means cyclopentenyl or cyclohexenyl ring. 

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 
naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R Mp , R ,2p , JC 
30 and ARp include halo, (l-4C)alkyl, hydroxy, nitro, carbamoyl, (l-4C)alkyIcarbamoyl, 
di-((l-4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, 
(l-4C)alkylamino, di((l-4C)alkyl)amino > (l-4C)alky!S(0) q -, (wherein q is 0, 1 or 2), carboxy, 
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(l-4C)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, 
(l-4C)alkylS(0) 2 amino, (l-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally 
substituted by up to three substituents selected from halo, (l-4C)alkoxy or cyano), furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
5 isothiazole, thiazole, thiophene, hydroxyimino( 1 -4C)alkyl, ( 1 -4C)alkoxyimino( 1 -4C)alky 1, 
hydroxy-(l-4C)a!kyl, halo-(l-4C)alkyl, nitro(l-4C)alkyl, amino(l-4C)alkyl, 
cyano(l-4C)alkyl, (l-4C)alkanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and 
di-((l-4C)aIkyl)aminosuIfonyL The phenyl and naphthyl groups and heteroaryl (mono- or 

bicyclic) rings in R Mp , R 1 and ARp may be mono- or disubstituted on ring carbon atoms with 
10 substituents independently selected from the above list of particular optional substituents. 

For the avoidance of doubt, phosphono is -P(0)(OH) 2 ; (l-4C)a!koxy(hydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(OH) 2 ; and di-(l- 
4C)alkoxyphosphoryl is a di-(l-4C)alkoxy derivative of -0-P(0)(OH) 2 . 

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 
1 5 naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R 1 ,p , R ,2p , Ri 
and ARp include halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (l-4C)aIkylcarbamoyl, di-((l- 
4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (i-4C)alkyl S(0)^ (q is 0, 1 or 2), carboxy, (l-4C)alkoxycarbonyl, (2- 

4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, (l-4C)alkylS(0) 2 amino, (1- 
20 4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally substituted by up to three 
substituents selected from halo, (l-4C)alkoxy or cyano), furan, pyrrole, pyrazole, imidazole, 
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, thiophene, 
hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, hydroxy-(l-4C)alkyl, halo-(l- 
4C)alkyl, nitro(l-4C)aIkyl, amino(l-4C)alkyl, cyano(l-4C)alkyl, (l-4C)alkanesu!fonamido, 
25 aminosulfonyl, (l-4C)alkylaminosulfonyl and di-((l-4C)alkyl)aminosulfonyh The phenyl 
and naphthyl groups and heteroaryl (mono- or bicyclic) rings in R ,lp , Ri and ARp may be 
mono- or di-substituted on ring carbon atoms with substituents independently selected from 
the above list of particular optional substituents. 

In this specification the term 'alkyl* includes straight chained and branched structures. 
30 For example, (l-6C)alkyl includes propyl, isopropyl and tert- butyl. 
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However, references to individual alkyl groups such as "propyl" are specific for the straight 
chained version only, and references to individual branched chain alkyl groups such as 
"isopropyl" are specific for the branched chain version only. A similar convention applies to 
5 other radicals, for example halo(l-4C)alkyl includes 1-bromoethyl and 2-bromoethyl. 

There follow particular and suitable values for certain substituents and groups referred 
to in this specification. These values may be used where appropriate with any of the 
definitions and embodiments disclosed hereinbefore, or hereinafter. 

Examples of (l-4C)aIkyl and (l-5C)alkyl include methyl, ethyl, propyl, isopropyl and 

10 t-butyl; examples of (l-6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (l-lOC)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 
heptyl, octyl and nonyl; examples of (l-4C)alkanoylamino-(l-4C)alkyl include 
formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)alkyl 
and hydroxy(l-6C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl and 3- 

1 5 hydroxypropyl; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl, 

ethoxycarbonyl and propoxycarbonyl; examples of 2-((l-4C)aIkoxycarbonyl)ethenyI include 
2-(methoxycarbonyl)ethenyl and 2-(ethoxycarbonyI)ethenyl; examples of 2-cyano-2-((l- 
4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyI; examples of 
2-nitro-2-((l-4C)aIkyI)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2-ethyIethenyl; 

20 examples of 2-((l-4C)alkylaminocarbonyl)ethenyl include 2- 

(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2- 
4C)alkenyl include allyl and vinyl; examples of (2-4C)aIkynyl include ethynyl and 2- 
propynyl; examples of (l-4C)alkanoyI include formyl, acetyl and propionyl; examples of (It - 
4C)alkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)a!koxy and (1- 

25 10C)alkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (l~4C)a!kylthio 
include methylthio and ethylthio; examples of (l-4C)a!kylamino include methylamino, 
ethylamino and propylamino; examples of di-((l-4C)alkyI)amino include dimethylamino, N- 
ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples 
of halo groups include fluoro, chloro and bromo; examples of (l-4C)alkylsuIfonyI include 

30 methylsulfonyl and ethylsulfonyl; examples of (l-4C)alkoxy-(l-4C)a!koxy and (1- 

6C)alkoxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3- 
methoxypropoxy; 
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examples of 

(1 -4C)alkoxy-(l -4C)alkoxy-(l -4C)aIkoxy include 2-(methoxymethoxy)ethoxy, 
2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 
examples of (l-4C)alkylS(0) 2 amino include methylsulfonylamino and ethylsulfonylamino; 
5 examples of (l-4C)aIkanoylamino and (l-6C)alkanoylamino include formamido, acetamido 
and propionylamino; examples of (l-4C)a!koxycarbonylamino include 
methoxycarbonylamino and ethoxycarbonylamino; examples of N-(l-4C)alkyI-N-(l- 
6C)alkanoylamino include N-methylacetamido, N-ethylacetamido and N- 
methylpropionamido; examples of (l-4C)alkyIS(0) p NH- wherein p is 1 or 2 include 
10 methylsulfinylamino, methylsulfonylamino, ethylsulfmylamino and ethylsulfonylamino; 
examples of (l-4C)alkyIS(0) p ((l-4C)aIkyl)N- wherein p is 1 or 2 include 
methylsulfinylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino and 2- 
(ethylsulfonyl)ethylamino; examples of fluoro(l-4C)alkyIS(0)pNH- wherein p is 1 or 2 
include trifluoromethylsulfinylamino and trifluoromethylsulfonylamino; examples of 
15 fluoro(l-4C)alkylS(0) p ((l-4C)aIkyl)NH- wherein p is 1 or 2 include 

trifluoromethylsulfinylmethylamino and trifluoromethylsulfonylmethylamino examples of (1- 
4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and 
ethoxy(hydroxy)phosphoryl; examples of di-(l-4C)a!koxyphosphoryl include di- 
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryI; 
20 examples of (l-4C)alkylS(0)q- wherein q is 0, 1 or 2 include methylthio, ethylthio, 

methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(0)q 
and naphttaylS(0) q - wherein q is 0, 1 or 2 are phenylthio, phenylsulfmyl, phenylsulfonyl and 
naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy-(l- 
4C)alkyI include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)aIkylene chain 
25 are trimethylene or tetramethylene; examples of (l-6C)alkoxy-(l-6C)a!kyl include 

methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)alkoxy 
include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (l-4C)alkylamino-(2- 
6C)alkoxy include 2-methylaminoethpxy and 2-ethylaminoethoxy; examples of di-(l- 
4C)alkylamino-(2-6C)alkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy; 
30 examples of phenyI(l-4C)alkyI include benzyl and phenethyl; examples of (1- 
4C)alkylcarbamoyl include methylcarbamoyl and ethylcarbamoyl; 
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examples of di((l-4C)alkyl)carbamoyl include di(methyl)carbamoyl and di(ethyl)carbamoyl; 
examples of hydroxy imino(l-4C)alkyl include hydroxyiminomethyl, 2-(hydroxyimino)ethyl 
and l-(hydroxyimino)ethyl; examples of (l-4C)alkoxyimino-(l-4C)alkyI include 
5 methoxyiminomethyl, ethoxyiminomethyl, l-(methoxyimino)ethyl and 2- 

(methoxyimino)ethyl; examples of ha!o(l-4C)aIkyl include, halomethyl, 1-haloethy], 2- 
haloethyl, and 3-halopropyl; examples of nitro(l-4C)a!kyl include nitromethyl, 1-nitroethyl, 
2-nitroethyl and 3-nitropropyl; examples of amino(l-4C)alkyI include aminomethyl, 1- 
aminoethyl, 2-aminoethyl and 3-aminopropyl; examples of cyano(l-4C)aIkyl include 
10 cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of (1- 

4C)alkanesulfonatnido include methanesulfonamido and ethanesulfonamido; examples of 
(l-4C)aIkylaminosulfonyl include methylaminosulfonyl and ethylaminosulfonyl; and 
examples of di-(l-4C)a)kylaminosulfonyI include dimethylaminosulfonyl, 
diethylaminosulfonyl and N-methyl-N-ethylaminosulfonyl; examples of (1- 

15 4C)alkanesulfonyloxy include methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; 
examples of (l-4C)alkanoyloxy include acetoxy; examples of (l-4C)alkylaminocarbonyl 
include methylaminocarbonyl and ethylaminocarbonyl; examples of di((l- 
4C)aIkyl)aminocarbonyl include dimethylaminocarbonyl and diethylaminocarbonyl; 
examples of (3-8C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 

20 examples of (4-7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of 
di(N-(l-4C)alkyl)aminomethylimino include dimethylaminomethylimino and 
diethylaminomethylimino. 

Particular values for AR2 include, for example, for those AR2 containing one 
heteroatom, furan, pyrrole, thiophene; for those AR2 containing one to four N atoms, 

25 pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 
for those AR2 containing one N and one S atom, thiazole and isothiazole; 
for those AR2 containing two N atoms and one S atom, 1,2,4- and 1 ,3,4-thiadiazole. 

Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5- 

30 dihydropyrrol-4-yl) and tetrahydropyridine (especially I,2,5,6-tetrahydropyrid-4-yl). 
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Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine, 
morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine 
(preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl and 1 ,4-dioxan-2-yl. 
5 Particular values for AR3 include, for example, bicyclic benzo-fused systems 

containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such 
ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole, 
benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline, 
10 quinazoline, phthalazine and cinnoline. 

Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 
containing heteroatoms in both of the rings. Specific examples of such ring systems include, 
for example, purine and naphthyridine. 

Further particular examples of AR3 include bicyclic heteroaryl ring systems with at 

15 least one bridgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 
sulfur and nitrogen. Specific examples of such ring systems inciude, for example, 
3H-pyrrolo[ 1 ,2-a]pyrroIe, pyrrolo[2, l-b]thiazole, lH-imidazo[l ,2-a]pyrrole, 
1 H-imidazo[ 1 ,2-a] imidazole, 1 H,3H-pyrroIo[ 1 ,2-c]oxazole, 1 H-imidazo[ 1 ,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, indolizine, 

20 imidazo[l ,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridine, 
pyrrolo[ 1 ,2-b]pyridazine, pyrrolo[ 1 ,2-c]pyrimidine, pyrrolo[ 1 ,2-a]pyrazine, 
pyrrolo[l,2-a]pyrimidine, pyrido[2,l-c]-s-triazole, s-triazole[l,5-a]pyridine, 
imidazo[ 1 ,2-c]pyrimidine, imidazo[ 1 ,2-a]pyrazine, imidazo[l ,2-a]pyrimidine, 
imidazo[l,5-a]pyrazine, imidazo[l,5-a]pyrimidine, imidazo[l,2-b]-pyridazine, 

25 s-triazolo[4,3-a]pyrimidine, imidazo[5,l-b]oxazole and imidazo[2,l-b]oxazole. Other specific 
examples of such ring systems include, for example, [lH]-pyrrolo[2,l-c]oxazine, [3H]- 
oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,l-c]oxazine and pyrido[2,l-c][l,4]oxazine. Other 
specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in 
particular imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, imidazo[5,l-b]oxazole or 

30 imidazo[2, 1 -bjoxazole. 
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Particular examples of AR3a and AR3b include, for example, indoline, 
l,3,4,6,9,9a-hexahydropyrido[2,lc][l,4]oxazin-8-yl, 1,2,3,5,8,8a- 
hexahydroimidazo[l ,5a]pyridin-7-yl, 1 ,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl, 
l,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-l,7a- 
5 dihydropyrrolo[l ,2c]oxazol-6-yl, (7aS)[5H]-l ,2,3,7a-tetrahydropyrrolo[ 1 ,2c]imidazol-6-yI, 
(7aR)[3H,5H]- 1 ,7a-dihydropyrroIo[ 1 ,2c]oxazol-6-yl, [3H,5H]-pyrrolo[ 1 ,2-c]oxazol-6-y 1, 
[5H]-2,3-dihydropyrrolo[l,2-c]imidazol-6-yl, [3H,5H]-pyirolo[l,2-c]thiazol-6-yl, 
[3H,5H]-l,7a-dihydropyrrolo[l,2-c]thiazol-6-yl, [5H]-pyrrolo[l,2-c]imidazol-6-yl, 
[lH]-3,4,8,8a-tetrahydropyrrolo[2,l-c]oxazin-7-yl, [3H]-l,5,8,8a-tetrahydrooxazoIo[3,4- 
10 a]pyrid-7-yl, [3H]-5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroimidazo[l,5-a]pyrid-7- 

yi. 

Particular values for AR4 include, for example, pyrrolo[a]quinoline, 
2,3-pyrroloisoquinoline, pyrrolo[a]isoquinoline, lH-pyrrolo[l,2-a]benzimidazole, 
9H-imidazo[l,2-a]indole, 5H-imidazo[2,l-a]isoindoIe, lH-imidazo[3,4-a]indole, 
15 imidazo[l,2-a]quinoline, imidazo[2,l-a]isoquinoline, imidazo[l,5-a]quinoline and 
imidazo[5,l-a]isoquinoline. 

The nomenclature used is that found in, for example, "Heterocyclic Compounds 
(Systems with bridgehead nitrogen), W.L.Mosby (Intercsience Publishers Inc., New York), 
1961, Parts 1 and 2. 

20 Where optional substituents are listed such substitution is preferably not geminal 

disubstitution unless stated otherwise. If not stated elsewhere suitable optional substituents for 
a particular group are those as stated for similar groups herein. 

Suitable substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CYl and CY2 are (on an available carbon atom) up to three substituents independently 

25 selected from (l-4C)aIkyl {optionally substituted by (preferably one) substituents selected 
independently from hydroxy, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) (this last 
substituent preferably on AR1 only), (l-4C)alkoxy, (l-4C)alkoxycarbonyl, cyano, nitro, (1- 
4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroxy, halo, nitro, cyano, 
thiol, (l-4C)alkoxy, (l-4C)alkanoyloxy, dimethylaminomethyleneaminocarbonyl, di(N-(l- 

30 4C)alkyl)aminomethyIimino, carboxy, (l-4C)alkoxycarbonyl, (l-4C)alkanoyl, (1- 
4C)alkylS0 2 amino, (2-4C)alkenyl {optionally substituted by carboxy or (1- 
4C)alkoxycarbonyl}, (2-4C)alkynyl, (l-4C)alkanoylamino, oxo (=0), thioxo (=S), 
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(l-4C)alkanoylamino {the (l-4C)alkanoyl group being optionally substituted by 
hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyI group being optionally 
substituted by one or more groups independently selected from cyano, hydroxy and (1- 
4C)alkoxy}, -CONRvRw or -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
5 hydrogen or ( 1 -4C)aIky 1] . 

Further suitable substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
AR4a, CY1 and CY2 (on an available carbon atom), and also on alkyl groups (unless 
indicated otherwise) are up to three substituents independently selected from 
trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three 
10 substituents independently selected from halo, (l-4C)alkoxy or cyano}, furan, pyrrole, 

pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole, thiophene, hydroxyimino(l-4C)alkyI, (l-4C)a!koxyimino(l-4C)alkyI, halo-(l- 
4C)alkyl, (l-4C)alkanesulfonamido, -S0 3 NRvRw [wherein Rv is hydrogen or ( 1 -4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]. 
15 Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 

dioxan-5-yl or 1 ,4-dioxan-2-yl are mono- or disubstitution by substituents independently 
selected from (l-4C)alkyl (including geminal disubstitution), (l-4C)alkoxy, ( 1 -4C)alkylthio, 
acetamido, (l-4C)alkanoyl, cyano, trifluoromethyl and phenyl]. 

Preferable optional substituents on CY1 & CY2 are mono- or disubstitution by 
20 substituents independently selected from (l-4C)alkyl (including geminal disubstitution), 
hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, acetamido, (l-4C)alkanoyl, cyano, and 
trifluoromethyl. 

Suitable substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are 
(on an available nitrogen atom, where such substitution does not result in quaternization) 

25 (l-4C)alkyl, (l-4C)alkanoyl {wherein the (l-4C)alkyl and (l-4C)alkanoyl groups are 
optionally substituted by (preferably one) substituents independently selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, (1- 
4C)alkoxycarbonyl, (l-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is hydrogen 
or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]}, (2-4C)alkenyl, (2-4C)alkynyl, (1- 

30 4C)alkoxycarbonyI or oxo (to form an N-oxide). 
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Suitable pharmaceutically-acceptable salts include acid addition salts such as 
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another 
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline 
5 earth metal salt for example calcium or magnesium, an organic amine salt for example 
triethylamine, morpholine, M-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, 
N Ji-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. There may be more than one cation or anion depending on the number of 
charged functions and the valency of the cations or anions. A preferred pharmaceutically- 
10 acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not. 

The compounds of the formula (I) may be administered in the form of a pro-drug 
which is broken down in the human or animal body to give a compound of the formula (I). A 
1 5 prodrug may be used to alter or improve the physical and/or pharmacokinetic profile of the 
parent compound and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
vivo hydrolysable esters of a compound of the formula (I) or a pharmaceutically-acceptable 
salt thereof 

20 Various forms of prodrugs are known in the art, for examples see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 1 13-191 
25 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et aL, Journal of Pharmaceutical Sciences, TL 285 (1 988); and 

e) N. Kakeya, et al. 9 Chem Pharm Bull, 32, 692 (1984). 

An in- vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 
30 acceptable salt thereof containing carboxy or hydroxy group is, for example, a 

pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to 
produce the parent acid or alcohol. 
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Suitable pharmaceutically-acceptable esters for carboxy include (l-6C)alkoxymethyI 
esters for example methoxymethyl, (l-6C)alkanoy!oxymethyl esters for example 
pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(l-6C)alkyl esters for 
example 1 -cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onylmethyI esters for example 5- 
5 methyl- l,3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters for example 1- 
methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of this 
invention. 

An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 

1 0 phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalky 1 ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include (l-lOC)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 

15 phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), di-(l- 

4C)alkyIcarbamoyl and N-(di-(l-4C)alkylaminoethyl)-N-(l-4C)aIkyIcarbamoyl (to give 
carbamates), di-(l-4C)alkylaminoacetyl and carboxyacetyl. Examples of substituents on 
benzoyl include chloromethyl or aminomethyl, (l-4C)alkylaminomethyl and di-((l- 
4C)alkyl)aminomethyl, and morpholino or piperazino linked from a ring nitrogen atom via a 

20 methylene linking group to the 3- or 4-position of the benzoyl ring. 

Certain suitable in-vivo hydrolysable esters of a compound of the formula (I) are 
described within the definitions listed in this specification, for example esters described by the 
• definition (Rc2d), and some groups within (Rc2c). Suitable in-vivo hydrolysable esters of a 
compound of the formula (I) are described as follows. For example, a 1,2-diol may be 

25 cyclised to form a cyclic ester of formula (PD1) or a pyrophosphate of formula (PD2) : 



HO 




(PD1) 



(PD2) 
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Particularly interesting are such cyclised pro-drugs when the 1,2-diol is on a (1- 
4C)alkyl chain linked to a carbonyl group in a substituent of formula Rc bome by a nitrogen 
atom in (TC4). Esters of compounds of formula (I) wherein the HO- fiinction/s in (PD1) and 
(PD2) are protected by (l-4C)alkyl, phenyl or benzyl are useful intermediates for the 
5 preparation of such pro-drugs. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of formula (I) in which any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD3) : 

(0) npd 
\\ 

10 HO 

(PD3) 

Useful intermediates for the preparation of such esters include compounds containing 
a group/s of formula (PD3) in which either or both of the -OH groups in (PD3) is 
independently protected by (l-4C)aIkyl (such compounds also being interesting compounds in 
1 5 their own right), phenyl or phenyl-( 1 -4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected from (l-4C)alkyl, nitro, halo and (1- 
4C)alkoxy). 

Thus, prodrugs containing groups such as (PD1), (PD2) and (PD3) may be prepared by 
reaction of a compound of formula (I) containing suitable hydroxy group/s with a suitably 
20 protected phosphorylating agent (for example, containing a chloro or dialkylamino leaving 
group), followed by oxidation (if necessary) and deprotection. 

When a compound of formula (I) contains a number of free hydroxy group, those 
groups not being converted into a prodrug functionality may be protected (for example, using 
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
25 to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Other interesting in-vivo hydrolysable esters include, for example, those in which Rc 
is defined by, for example, R ,4 C(0)0(i-6C)alkyl-CO- (wherein R 14 is for example, 
benzyloxy-(l-4C)alkyl, or phenyl). Suitable substituents on a phenyl group in such esters 
include, for example, 4-(l-4C)piperazino-(l-4C)aIkyl, piperazino-(l-4C)alkyl and 
30 morpholino-( 1 -4C)alky I . 
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Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be 
formed this is achieved by conventional techniques. Thus, for example, compounds 
containing a group of formula (PD1), (PD2) and/or (PD3) may ionise (partially or fully) to 
form salts with an appropriate number of counter-ions. Thus, by way of example, if an in- vivo 
5 hydrolysable ester prodrug of a compound of formula (I) contains two (PD3) groups, there are 
four HO-P- functionalities present in the overall molecule, each of which may form an 
appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

The compounds of the present invention have a chiral centre at the C-5 position of the 
10 isoxazoline ring. The pharmaceutical^ active enantiomer is of the formula (IA): 




The present invention includes the pure enantiomer depicted above or mixtures of the 
15 5R and 5S enantiomers, for example a racemic mixture. If a mixture of enantiomers is used, 
a larger amount (depending upon the ratio of the enantiomers) will be required to achieve the 
same effect as the same weight of the pharmaceutically active enantiomer. For the avoidance 
of doubt the enantiomer depicted above is the 5(R) isomer. 

Furthermore, some compounds of the formula (I) may have other chiral centres. It is 
20 to be understood that the invention encompasses all such optical and diastereo-isomers, and 
racemic mixtures, that possess antibacterial activity. It is well known in (he art how to 
prepare optically-active forms (for example by resolution of the racemic form by 
recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by 
biotransformation or by chromatographic separation) and how to determine antibacterial 
25 activity as described hereinafter. 

The invention relates to all tautomeric forms of the compounds of the formula (I) that 
possess antibacterial activity. 

It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. 
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It is to be understood that the invention encompasses all such solvated forms which possess 
antibacterial activity. 

It is also to be understood that certain compounds of the formula (I) may exhibit 
5 polymorphism, and that the invention encompasses all such forms which possess antibacterial 
activity. 

As stated before, we have discovered a range of compounds that have good activity 
against a broad range of Gram-positive pathogens including organisms known to be resistant 
to most commonly used antibiotics. Physical and/or pharmacokinetic properties, for example 

10 increased stability to mammalian peptidase metabolism and a favourable toxicological profile 
are important features. The following compounds possess favourable physical and/or 
pharmacokinetic properties and are preferred. 

Particularly preferred compounds of the invention comprise a compound of formula (I) 
or of formula (IP), or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester 

15 thereof, wherein the substituents Q, HET, T, T 1 and other substituents mentioned above have 
values disclosed hereinbefore, or any of the following values (which may be used where 
appropriate with any of the definitions and embodiments disclosed hereinbefore or 
hereinafter): 

Preferably Q is selected from Ql, Q2, Q4, Q6 and Q9; especially Ql, Q2 and Q9; 
20 more particularly Ql and Q2; and most preferably Q is Ql . 

Preferably T is selected from (TAf), (TDb) or (TC); especially groups (TAf2), (TCb) 

and (TCc); more particularly (TC2), (TC3) and (TC4); and most preferably (TC5), (TC7) or 

(TC9), and most particularly (TC9) and (TC5). Especially preferred is each of these values of 

T when present in Ql and Q2, particularly in Ql. 
25 Preferable values for other substituents (which may be used where appropriate with 

any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :- 

(aO) In one embodiment HET is a 6-membered heteroaryl as defined herein, and in another 

embodiment HET is a 5-membered heteroaryl as defined herein. 

(a) When HET is a 6-membered heteroaryl as defined herein, preferably HET is 
30 pyrimidine, pyridazine or pyrazine; more preferably HET is pyrimidin-2-yl, pyridazin-3-yl or 

pyrazin-2-yl; preferably HET is unsubstituted. 
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(b) When HET is a 5-membered heteroaryl as defined herein, preferably HET is not 
thiazole; preferably HET is pyrazole, imidazole, oxazole, isoxazole, 1,2,4- oxadiazole, 1,2,5- 
oxadiazole, 1,3,4-oxadiazole, isothiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole, 1,2,5- 
thiadiazole, 1,3,4-thiadiazole, 1,2,3-triazole or 1,2,4-triazole. 
5 (c) Yet more preferably HET is pyrazol-3-yl, imidazol-2-yl (optionally 3-methyl 1 
substituted), imidazol-4-yl (optionally 1 -methyl substituted), oxazol-2-yl, isoxazol-3-yl, 
isoxazol-5-yl , l,2,5-oxadiazol-3-yl, l,2,4-oxadiazoI-3-yl, l,3,4-oxadiazol-2-yl, isothiazol-3-yl 
, isothiazol-5-yl, 1 ,2,3-thiadiazol-4-yl, l,2,4-thiadiazol-3-yl, l,2,4-thiadiazol-5-yl , 1,2,5- 
thiadiazol-3-yl or l,3,4-thiadiazol-2-yl. 
10 (d) Further preferred as HET is isoxazol-3-yl, isoxazol-5-yl , l,2,5-oxadiazol-3-yl, 1,2,4- 
oxadiazol-3-yl, 1 ,3,4-oxadiazoI-2-yl, isothiazol-3-yl , isothiazol-5-yl, l,2,3-thiadiazol-4-yl, 
l,2,4-thiadiazol-3-yI, l,2,4-thiadiazol-5-yl , l,2,5-thiadiazol-3-yI or l,3,4-thiadiazol-2-yl. 

(e) Particularly preferred as HET is isoxazol-3-yl, isoxazol-5-yl , l,2,5-oxadiazoI-3-yl, 
isothiazol-3-yl , isothiazol-5-yl, l,2,3-thiadiazol-4-yl, l,2,4-thiadiazol-3-yl, l,2,4-thiadiazol-5- 

15 yl , l,2,5-thiadiazol-3-yl or l,3,4-thiadiazol-2-yl. 

(f) Most preferred is HET as isoxazole (optionally substituted as disclosed hereinbefore), 
particularly isoxazol-3-yl. 

(g) Preferably HET is unsubstituted. 

(gl ) Preferably X is O, S or NH; preferably X is O or NH (particularly NH) when T is a C- 
20 linked moiety and preferably X is NH when T is an N-Iinked moiety; 

(h) Preferably R Gp is hydrogen; 

(i) Preferably R 4p and R 5p are independently selected from hydrogen, (l-4C)a!kyl, 
carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl; 
0) More preferably R 4p and R 3p are hydrogen; 

25 (k) Preferably R 2 and R 3 are hydrogen or fluoro; 

(1) In one aspect of the invention more preferably one of R 2 and R 3 is hydrogen and the 

other fluoro. In another aspect of the invention both R 2 and R 3 are fluoro; 

(m) Preferably >A-B- is of the formula >C=CH- (i.e. R a is preferably hydrogen) 

or>N-CH 2 -; 
30 (n) Preferably D is O or NR 7p ; 

(o) Preferably R 7p is ARp, R IOp CO-, R ,0p SO r , R ,0p CS-; 
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(p) More preferably R 7p is ARp (most preferably benzyl, pyrimidyl, pyridinyl, pyridazinyl 

or pyrazinyl) or R ,0p CO-; 

(q) Particularly R 7p is R ,0p CO-; 

(ql) Especially preferred is R'^CO- (or R ,3 CO-) wherein R ,0p (or R 13 ) is (l-lO)alkyl 
5 optionally substituted by hydroxy or (l-4C)alkylS(0) q - (wherein q is 0, 1 or 2), wherein the 
(l-4C)alkyl group is optionally substituted as defined herein for this particular substituent; 
(r) Preferably ARp is 5- or 6-membered heteroaryl; more preferably ARp is 6-membered 
heteroaryl, such as pyridinyl; 

(s) Preferred substituents for phenyl and carbon atoms in heteroaryl (mono- and bicyclic) 
10 ring systems in ARp, R Hp and R ! include halo, (l-4C)alkyl, hydroxy, nitro, amino, cyano, 
(l-4C)alkylS(0) p - and (l-4C)alkoxy; 

(t) Preferably the optionally substituted ring systems in ARp, R ,,p and R' are 
unsubstituted; 

(u) In another embodiment in the definition of R ,0p in (PC) of embodiment (IP), 1,3- 

1 5 dioxolan-4-yl and 1 ,4-dioxan-2-yl are excluded. 

(v) In one aspect of the invention, preferably R l0p is (1 -4C)alkoxycarbonyl, 
hydroxy(l-4C)alkyl, (l-4C)alkyl (optionally substituted by one or two hydroxy groups, or by 
an (l-4C)alkanoyl group), (l-4C)alkylamino, dimethylamino(l-4C)alkyl, 
(l-4C)alkoxymethyl, (l-4C)alkanoylmethyl, (l-4C)alkanoyloxy(l-4C)alkyl, (l-SC)alkoxy or 

20 2-cyanoethyl; 

(w) In one aspect of the invention, more preferably R r0p is 1 ,2-dihydroxyethyI, 
1 ,3-dihydroxyprop-2-yl, 1,2,3-trihydroxyprop-l-yl, methoxycarbonyl, hydroxymethyl, 
methyl, methylamino, dimethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy, 
methylthio, naphthyl, lert-butoxy or 2-cyanoethyl; 
25 (x) In one aspect of the invention, particularly R ,0p is 1,2-dihydroxyethyl, 
1 ,3-dihydroxyprop-2-yl or 1,2,3-trihydroxyprop-l-yl; 

(y) In another aspect of the invention preferably R ,0p is hydrogen, (l-lOC)alkyl [optionally 
substituted by one or more hydroxy] or R ,,p C(0)0(l-6C)alkyl. 

(z) In another aspect of the invention, more preferably R 10p is hydrogen, hydroxymethyl, 
30 1,2-dihydroxyethyl or acteoxyacetyl; and/or Rc2c is (l-lOC)alkyl optionally substituted by (1- 
4C)alkyl S(0) q -(q is 0-2), optionally substituted as in claim 1. 
(aa) Preferably R ,,p is (l-lOC)alkyl; 
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(ab) Preferred optional substituents for (l-lOC)alkyl in R ,lp are hydroxy, cyano, amino, 
(l-4C)alkylamino, di((l-4C)alkyl)amino, (l-4C)alkylS(0)p (wherein p is 1 or 2), carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy, piperazino or morpholino; 

(ac) Preferred optional substituents for (l-6C)alkyl in R ,2p are hydroxy, (l-4C)alkoxy, 

5 cyano, amino, (l-4C)alkylamino, di((l-2C)alkyl)amino, (l-4C)alkyIS(0) p - (wherein p is 1 or 

2); 

(ad) Preferably 5- or 6-membered heteroaryl in R np is pyridinyl or imidazoM-yl; 

(ae) Preferably R ,2p is (l-6C)alkyl; most preferably R ,2p is i§rt-butyl or methyl; 

(af) Preferably R l3p is cyano or fluoro; 
10 (ag) Preferably R ,4p is hydrogen; 

(ah) Preferably CYp is naphthoxy, especially naphth-l-oxy or naphth-2-oxy. 

Where preferable values are given for substituents in a compound of formula (IP), the 
corresponding substituents in a compound of formula (I) have the same preferable values 
(thus, for example, Rc and R n in formula (I) correspond with R 7p and R IOp in formula (IP), and 

15 similarly for groups D and G). The preferred values of R 7p , for example, defined with 

reference to (IP) are also preferred values of Rc and may be used as preferred values of Rc in 
any compound of formula (I). For compounds of formula (I) preferred values for Rc are those 
in group (Rc2) when present in any of the definitions herein containing Rc - for example 
when present in compounds in which there is a (TC5) or (TC9) ring system. The preferred 

20 values for R ,0p listed above for compounds of formula (IP) are also preferred values for R 13 in 
compounds of formula (I). In the definition of (Rc2c) the AR2a, AR2b, AR3a and AR3b 
versions of AR2 and AR3 containing groups are preferably excluded. 

In another aspect, HET is a C-linked 5-membered heteroaryl ring containing 2 or 3 
heteratoms independently selected from N, O and S (with the proviso that there are no O-O, 

25 O-S, S-S or N-S bonds), which ring is optionally substituted on any available C atom 
(provided that when a N atom is adjacent to the NH-Iink, there is no substitution on any C 
atom that is adjacent to this N atom) by 1 or 2 substituents independently selected from (1- 
4C)alkyl, amino, (l-4C)a!kylamino, (l-4C)alkoxy and halogen, and/or on an available N atom 
(provided that the ring is not thereby quaternised), by (l-4C)alkyl. 

30 Particular examples of HET as a 5-membered heteroaryl rings containing 2 or 3 

heteroatoms independently selected from N, O and S (with the proviso that there are no O-O, 
O-S or S-S bonds; and in an alternative embodiment, also no N-S bonds) are pyrazole, 
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imidazole, 1,2,3-triazole, 1,2,4-triazoIe, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2,4- 
oxadiazole, 1,2,5-oxadiazoIe, 1,3,4-oxadiazole; and also in an alternative embodiment, 
isothiazole, 1,2,5-thiadiazole, 1,2,4-thiadiazole or 1,2,3-thiadiazole. 

In another aspect, HET is selected from the formulae (HET1) to (HET3) below :- 



5 




(HET1) (HET2) (HET3) 

wherein A 2 is carbon or nitrogen and B, is O, S or N (with a maximum of 3 hetero atoms per 
ring), with carbon or nitrogen ring atoms being optionally substituted as described for HET 
10 hereinbefore (preferably with no substitution on any carbon atom that is adjacent to the 
specified N atom). 

The above HET definitions are especially preferred in embodiment (IP). 

Especially preferred compounds of the present invention are of the formula (IB): 



Rp1 R 2 



15 




(IB) 

wherein HET is isoxazol-3-yl, isoxazol-5-yI, 1 ,2,4-oxadiazol-3-yl, isothiazol-3-yl, 1,2,4- 

thiadiazol-3-yl or l,2,5-thiadiazol-3-yl; 

X is O, S or NH (especially NH); 
20 R 2 and R 3 are independently hydrogen or fluoro; and Rpl and Rp2 are independently 

hydrogen, hydroxy, bromo, (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 

4C)alkoxymethyl or carbamoyl; or pharmaceutical ly-acceptable salts thereof. 

Further especially preferred compounds of the invention are of the formula (IB) 

wherein HET is isoxazol-3-yl, isoxazol-5-yl, l,2,4-oxadiazol-3-yl, isothiazol-3-yl, 1,2,4- 
25 thiadiazoI-3-yl or l,2,5-thiadiazol-3-yl; R 2 and R 3 are independently hydrogen or fluoro; 
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and Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl (wherein AR 
is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, imidazole, triazole, 
pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene); or 
pharmaceutically-acceptable salts thereof. 
5 Of the above especially preferred compounds of the invention of the formula (IB), 

particularly preferred compounds are those wherein Rpl and Rp2 are hydrogen are 
particularly preferred. 

Further, especially preferred compounds of the invention are of the formula (IC): 



Rp1 R 2 




10 (IC) 

wherein HET is isoxazol-3-yl, isoxazol-5-yI, l,2,4-oxadiazol-3-yl, isothiazol-3-yl, 1,2,4- 
thiadiazol-3-yl or l,2,5-thiadiazol-3-yl; R 2 and R 3 are independently hydrogen or fluoro; 
X is O, S or NH (paticularly O and NH, especially NH); 

Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl (wherein AR is 
15 phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, imidazole, triazole, 

pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene), (1- 
4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl 
and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl or Rep is 
of the formula R ,0p CCK R l0p SO2- or R ,0p CS- (wherein R ,0p is hydrogen, (l-SC)alkyl 
20 [optionally substituted by one or more groups each independently selected from hydroxy and 
amino, or optionally monosubstituted by (l-4C)alkoxy, (l-4C)alkylS(0)q-, (l-4C)alkylamino, 
(l-4C)alkanoyl, naphthoxy, (2-6C)alkanoylamino or (l-4C)aIkylS(0) p NH- wherein p is 1 or 
2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole, pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, 
25 phthalazine, cinnoline or naphthyridine, or R ,0p is of the formula R ,,p C(0)0(l-6C)aIkyl 
wherein R Mp is (l-6C)alkyI), or Rep is of the formula RfC(O)C(=0)- wherein Rf is (1- 
6C)alkoxy; or pharmaceutically-acceptable salts thereof. 
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Of the above especially preferred compounds of the invention of the formula (IC), 
those wherein HET is isoxazol-3-yl, isoxazol-5-yl, l,2,4-oxadiazol-3-yl, isothiazol-3-yI, 1,2,4- 
thiadiazol-3-yl or l,2,5-thiadiazol-3-yl; R 2 and R 3 are independently hydrogen or fluoro; Rpl 
and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl (wherein AR is 
5 phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, imidazole, triazole, 

pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene), (1- 
4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl 
and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-((l-4C)aIkyl)ethenyl or Rep is 
of the formula R ,0p CO-, R 10p SO2- or R ,0p CS- (wherein R ,0p is hydrogen, (l-5C)alkyl 
1 0 [optionally substituted by one or more groups each independently selected from hydroxy and 
amino, or optionally monosubstituted by (I-4C)alkoxy, (l-4C)alkylS(0)q , (l-4C)alky!amino, 
(l-4C)alkanoyl, (2-6C)alkanoylamino or (l-4C)alkylS(0) p NH- wherein p is 1 or 2 and q is 0, 
1 or 2], pyridine, or R ,0p is of the formula R l,p C(0)0(I-6C)alkyl wherein R Mp is (l-6C)aIkyl), 
or Rep is of the formula RfC(=0)C(=0)- wherein Rf is (l-6C)alkoxy; or pharmaceutically- 

1 5 acceptable salts thereof are further preferred. 

Of the above especially preferred compounds of the invention of the formula (IC), 
particularly preferred compounds are those wherein HET is isoxazol-3-yl, isoxazol-5-yl, 
l,2,4-oxadiazol-3-yl, isothiazol-3-yl, l,2,4-thiadiazol-3-yl or l,2,5-thiadiazol-3-yI; R 2 and R 3 
are independently hydrogen or fluoro; Rpl and Rp2 are hydrogen, and Rep is pyridin-2-yI 

20 (optionally substituted with cyano) or Rep is of the formula R ,0p CO- (wherein R ,0p is 
hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)alkyl) or (l-SC)alkyl 
[optionally substituted by one or more hydroxy groups] or R ,0p is of the formula R ,,p C(0)0(l- 
6C)alkyl wherein R ,,p is (l-6C)alkyl)); or pharmaceutically-acceptable salts thereof. 

Of the above especially preferred compounds of the invention of the formula (IC), 

25 particularly preferred compounds are those wherein Rep is of the formula R IOp CO- (wherein 
R ,0p is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)alkyl) or (l-5C)alkyl 
[substituted by two hydroxy groups]; or pharmaceutically-acceptable salts thereof. 

In another aspect of the invention particularly preferred compounds of the invention 
are of the formula (IC) wherein HET is isoxazol-3-yl; R 2 and R 3 are independently hydrogen 

30 or fluoro; Rpl and Rp2 are hydrogen and Rep is R 10p CO- (wherein R ,0p is hydrogen, 
(l-5C)alkyl [optionally substituted by one or two hydroxy groups], 
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or R ,0p is of the formula R ,,p C(0)0(l-6C)alkyl (wherein R Mp is (l-6C)alkyI)); and 
pharmaceutically-acceptable salts thereof. 

In another aspect of the invention all of the compounds of formula (IB) or (IC) 
described above are further preferred when HET is isoxazol-3-yl, isothiazol-3-yl or 1,2,5- 
thiadiazol-3-yl. 

In yet another aspect the invention relates to all of the compounds of formula (IB) or 
(IC) described above wherein HET is isoxazol-3-yl or l,2,4-oxadiazol-3yl. 

In yet another aspect the invention relates to all of the compounds of formula (IB) or 
(IC) described above wherein HET is isoxazol-3-yl. 

In another aspect of the invention there are provided preferred compounds of the 
formula (IP) wherein HET is isoxazol-3-yl, 1 ,2,4-oxadiazoI-3-yl, isothiazol-3-yl, 1,2,5- 
thiadiazoI-3-yl; >A-B- is >N-CH 2 - and D is NR 7p (or D is O) wherein Rep is a 6-membered 
heteroaryl ring containing 1, 2 or 3 ring nitrogen atoms as the only ring heteroatoms, linked 
via a ring carbon atom and optionally substituted on a ring carbon atom by one, two or three 
substituents independently selected from (l-4C)alkyl, halo, trifluoromethyl, (l-4C)alkyl 
S(0) q - (wherein q is 0, 1 or 2), (l-4C)alkylS(0) 2 amino, (l-4C)alkanoylamino, carboxy, 
hydroxy, amino, (l-4C)alky!amino, di-(l-4C)alkylamino, (l-4C)alkoxycarbonyl, carbamoyl,. 
N-(l-4C)alkylcarbamoyl, di-(N-(l-4C)alkyl)carbamoyI, ( 1 -4C)alkoxy, cyano or nitro; or 
pharmaceutically-acceptable salts thereof. 

In all of the above aspects and preferred compounds of formula (IB) or (IC), in-vivo 
hydrolysable esters are preferred where appropriate, especially phosphoryl esters (as defined 
by formula (PD3) with npd as 1). 

In all of the above definitions the preferred compounds are as shown in formula (IA), 
i.e. the pharmaceutical^ active (5(R)) enantiomer. 

Particular compounds of the present invention include the following :- 
(57?5)-3-(4-(l-Hydroxyacetyl-l,2,5,6-tetrahydropyrid-4-yI)phenyl)-5-(3-isoxazolylamino- 
methyl)-4,5-dihydro-isoxazole and 

(5/?^-3-(4-((25)-2,3-Dihydroxypropanoyl-l,2,5,6-tetrahydropyrid-4-yl)p 
isoxazoly!aminomethyl)-4,5-dihydro-isoxazole 

and the individual (5R) isomers thereof; and in-vivo-hydrolysable esters thereof. 
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Other particular compounds of the present invention include the following 
(5RS)-3-(4-((2S)-2,3-DihydroxypropyM,2^ 
oxymethyl-4,5-dihydroisoxazole; 
(5RS)-3-(3-Fluoro-4-(4-((2S)-2,3-dihydroxypro^^ 
5 oxymethyl-4,5-dihydroisoxazole; 

(5RS)-3-(3-Fluoro-4-morpholin-4-yl phenyl)-5-isoxazol-3-yIaminomethyl-4,5-dihydro- 
isoxazole; 

(5RS)-3-(3-Fluoro-4-(l-oxothiomorpholin-4-yO^^ 
dihydroisoxazole; 

1 0 (5RS)-3-(3-fluoro-4-( 1 , 1 -dioxothiomorpholin-4-y l)phenyl)-5-isoxazol-3-ylaminomethy 1-4,5- 
dihydroisoxazole; 

(5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isoxazol-3-ylaminomethyl-4,5-dihydro- 
isoxazole; 

(5RS)0-(3-Fluoro-4-(4-methanesulfonyl)piperazin-l-ylphenyl)-5-isoxazol-3-ylaminomethyl- 
1 5 4,5-dihydroisoxazole; 

and the individual (5R) isomers thereof; and pharmaceutically-acceptable salts or in-vivo 

hydrolysable esters thereof. 

Further particular compounds of the present invention include the following 

(5RS)-3-(3-Fluoro-4-imidazol-l-ylphenyl)-5-isoxazol-3-ylaminomethyl-4,5-dihydro- 
20 isoxazole; 

(5RS)-3-(3-Fluoro-4-imidazol-l-ylphenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole; 
and the individual (5R) isomers thereof; and pharmaceutically-acceptable salts thereof. 
Process section : 

In a further aspect the present invention provides a process for preparing a compound 
25 of formula (I) or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof. 
It will be appreciated that during certain of the following processes certain substituents may 
require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

30 For examples of protecting groups see one of the many general texts on the subject, for 

example, 'Protective Groups in Organic Synthesis' by Theodora Green (publisher: John Wiley 
& Sons). 
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Protecting groups may be removed by any convenient method as described in the literature or 
known to the skilled chemist as appropriate for the removal of the protecting group in 
question, such methods being chosen so as to effect removal of the protecting group with 
minimum disturbance of groups elsewhere in the molecule. 
5 Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 

may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or /-butoxycarbonyl group, an arylmethoxycarbonyl group, 

1 0 for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 

15 as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 

20 for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 

25 groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

30 A suitable protecting group for a carboxy group is, for example, an esterifying group, 

for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a /-butyl group which may be removed, 
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for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

Resins may also be used as a protecting group, 
5 The protecting groups may be removed at any convenient stage in the synthesis using 

conventional techniques well known in the chemical art. 

A compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof, may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes, when used to prepare a 

10 compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo hydrolysable 
ester thereof, are provided as a further feature of the invention and are illustrated by the 
following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley- 
Interscience), Jerry March). The preparation of such starting materials is described within the 

15 accompanying non-limiting Examples (in which, for example, 3,5-difluorophenyl, 3- 
fluorophenyl and (des-fluoro)phenyl containing intermediates may all be prepared by 
analagous procedures; or by alternative procedures - for example, the preparation of (T 
group)-(fluoro)phenyl intermediates by reaction of a (fluoro)phenylstannane with, for 
example, a pyran or (tetrahydro)pyridine compound, may also be prepared by anion chemistry 

20 (see, for example, WO97/30995). Alternatively, necessary starting materials are obtainable by 
analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. 

Information on the preparation of necessary starting materials or related compounds 
(which may be adapted to form necessary starting materials) may also be found in the 
25 following Patent and Application Publications, the contents of the relevant process sections of 
which are hereby incorporated herein by reference : WO 98/07708, WO 98/54161, WO 
99/41244 and WO 99/43671. 

The skilled organic chemist will be able to use and adapt the information contained 
and referenced within the above references to obtain necessary starting materials. 
30 Thus, the present invention also provides that the compounds of the formulae (I) and 

pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, 
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can be prepared by a process (a) to (c) as follows (wherein the variables are as defined 
above unless otherwise stated) : 

(wherein the variables are as defined above unless otherwise stated) : 

(a) by modifying a substituent in or introducing a substituent into another compound of 
5 formula (I); 

(b) by reaction of a compound of formula (II) : 




(II) 

10 wherein Y is either (i) hydroxy; or (ii) a displaceable group 
with a compound of the formula (III) : 

HN(Pg)-HET or HX-HET 

(IH-A) (III-B) 
wherein Pg is a suitable protecting group; or 
15 (c) by reaction of a compound of formula (II) wherein Y is an amino group with a 
compound of the formula (IV) : 

Lg-HET 
(IV) 

wherein Lg is a leaving group; and thereafter if necessary: 
20 (i) removing any protecting groups; (ii) forming a pharmaceutically-acceptable salt; (iii) 
forming an in-vivo hydrolysable ester. 

Deprotection, salt formation or in-vivo hydrolysable ester formation may each be 
provided as a specific final process step. 

Where Y is a displaceable group, suitable values for Y are for example, a halogeno or 
25 sulfonyloxy group, for example a chloro, bromo, methanesulfonyloxy or toluene-4- 
sulfonyloxy group. 

General guidance on reaction conditions and reagents may be obtained in Advanced 
Organic Chemistry, 4 th Edition, Jerry March (publisher : J.Wiley & Sons), 1992. Necessary 
starting materials may be obtained by standard procedures of organic chemistry, such as 
30 described in this process section, in the Examples section or by analogous procedures within 
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the ordinary skill of an organic chemist. Certain references are also provided which describe 
the preparation of certain suitable starting materials, the contents of which are incorporated 
here by reference. Processes analogous to those described in the references may also be used 
by the ordinary organic chemist to obtain necessary starting materials. 
5 (a) Methods for converting substituents into other substituents are known in the art. For 
example an alkylthio group may be oxidised to an alkylsulfinyl or alkysulfonyl group, a cyano 
group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy group 
alkylated to a methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a 
heteroarylthiomethyl group (see, for example, Tet.Lett., 585, 1972), a carbonyl group 

10 converted to a thiocarbonyl group (eg. using Lawsson's reagent) or a bromo group converted 
to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a 
final step in the preparation of a compound of the formula (I), for example, acylation of a 
group of formula (TC5) wherein Rc is hydrogen. 

Such modifications also permit the formation of compounds in which X is SO or S0 2 

15 from compounds in which X is S, by use of a suitable oxidising agent, using standard 
conditions. 

(b)( i) Reaction (b)(i) is performed under Mitsunobu conditions, for example, in the presence 
of tri-n-butylphosphine and diethyl azodicarboxylate (DEAD) in an organic solvent such as 
THF, and in the temperature range 0°C - 60°C, but preferably at ambient temperature. Details 
20 of Mitsunobu reactions are contained in Tet. Letts., 31, 699, (1990); The Mitsunobu Reaction, 
D.L.Hughes, Organic Reactions, 1992, Vol.42, 335-656 and Progress in the Mitsunobu 
Reaction, D.L.Hughes, Organic Preparations and Procedures International, 1996, Vol.28, 
127-164. 

Particularly suitable values for Pg are the following, or suitable derivatives thereof; Pg 
25 such as to give a carbamate (for example Pg as t-BOC or 2,2,2-trichloroethyloxycarbonyl), Pg 
as (l-4C)alkanoyl (for example acxetyl or chloroacetyl), phosphoramidate, allyloxy, 
benzyloxy (and methyl/nitro derivatives thereof) or sulfonyl (such as, for example, tosylate, 
mesylate, 4-nitrophenylsuIfonyl, 4-methoxy-2,3,6-trimethyl-phenylsulfonyl). See the 
accompanying Examples for particular values of Pg. 
30 Pg may be removed by techniques available to the skilled chemist (see also techniques 

described elsewhere herein). For example, tosylate and mesylate may be removed using 
standard deprotection conditions, or Na/Li amalgam or Mg/MeOH under standard conditions; 
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4-nitrophenylsulfonyl may be removed using base and phenylthio or thioacetic acid; 4- 
methoxy-2,3,6-trimethyl-phenylsulfonyl may be removed using TFA deprotection under 
standard conditions. 

Compounds of the formula (II) wherein Y is hydroxy may be obtained as described in 
5 the references cited herein (particularly in the section proceeding the discussion of protecting 
groups), or obtained by adapting the chemistry described therein. 

If not commercially available, compounds of the formula (III) may be prepared by 
procedures which are selected from standard chemical techniques, techniques which are 
analogous to the synthesis of known, structurally similar compounds, or techniques which are 
10 analogous to the procedures described in the Examples. For example, standard chemical 
techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, Pt.I 
(1993), 45-225, B.J.Wakefield. Many amino-HET compounds are commercially available 
and may be converted into HN(Pg)-HET by standard techniques. 
. (b)( ii) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as, 
15 for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example 
sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for 
example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, 
morpholine ordiazabicyclo-[5.4.0]undec-7-ene, the reaction is also preferably carried out in a 
suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofuran, 
20 1 ,2~dimethoxyethane, N, A^dimethylformamide, MN-dimethylacetamide, Af-methylpyrrolidin- 
2-one or dimethylsulfoxide at and at a temperature in the range 25-60°C. 

When Y is chloro, the compound of the formula (II) may be formed by reacting a 
compound of the formula (II) wherein Y is hydroxy (hydroxy compound) with a chlorinating 
agent. For example, by reacting the hydroxy compound with thionyl chloride, in a temperature 
25 range of ambient temperature to reflux, optionally in a chlorinated solvent such as 

dichloromethane or by reacting the hydroxy compound with carbon tetrachloride/triphenyl 
phosphine in dichloromethane, in a temperature range of 0°C to ambient temperature. A 
compound of the formula (II) wherein Y is chloro or iodo may also be prepared from a 
compound of the formula (II) wherein Y is mesylate or tosylate, by reacting the latter 
30 compound with lithium chloride or lithium iodide and crown ether, in a suitable organic 
solvent such as THF, in a temperature range of ambient temperature to reflux. 
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When Y is (l-4C)alkanesulfonyloxy or tosylate the compound (II) may be prepared by 
reacting the hydroxy compound with (l-4C)alkanesulfonyl chloride or tosyl chloride in the 
presence of a mild base such as triethylamine or pyridine. 

When Y is a phosphoryl ester (such as Ph0 2 -P(0)-0) or Ph 2 -P(0)-0- the compound 
5 (II) may be prepared from the hydroxy compound under standard conditions. 

(c) The skilled man will appreciate that for the reaction of a compound of formula (II) 
wherein Y is an amino group with a compound of the formula (IV), Lg-HET, certain, reactive 
heteroarlys HET react satisfactorily, such as triazines and pyridazine. A suitable value for Lg 
is chloro. The reaction is performed under standard conditions in an inert solvent and in the 
10 presence of a suitable base (such as triethylamine). 

Compounds of the formula (II) wherein Y is amino may be obtained as described in 
the references cited herein (particularly in the section proceeding the discussion of protecting 
groups), for example from the corresponding compounds in which Y is hydroxy (via the 
azide). 

15 The following Schemes illustrate process chemistry which allows preparation of 

compounds of the formula (I). The Schemes may be genericised by the skilled man to apply 
to compounds within the present specification which are not specifically illustrated in the 
Schemes. 
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Routes to Isoxazolines Scheme 1 
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Routes to Isoxazdines Scheme 2 




Other cartxn linked species can be made analogously 

In Schemes 1 and 2, whenXis -OK such intermedaftes may be converted to (eg.) mesylate 
aid then reacted with (eg.) hEf-CH HET-SH or HET-MH(F^). 

The removal of any protecting groups, the formation of a pharmaceutically-acceptable 
salt and/or the formation of an in vivo hydrolysable ester are within the skill of an ordinary 
5 organic chemist using standard techniques. Furthermore, details on the these steps, for 
example the preparation of in- vivo hydrolysable ester prodrugs has been provided in the 
section above on such esters, and in certain of the following non-limiting Examples. 

When an optically active form of a compound of the formula (I) is required, it may be 
obtained by carrying out one of the above procedures using an optically active starting 
10 material (formed, for example, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the compound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 
may also be useful for the preparation of optically active compounds and/or intermediates. 
Similarly, when a pure regioisomer of a compound of the formula (I) is required, it 
15 may be obtained by carrying out one of the above procedures using a pure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
standard procedure. 
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According to a further feature of the invention there is provided a compound of the 
formula (I), or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 

According to a further feature of the present invention there is provided a method for 
5 producing an antibacterial effect in a warm blooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof 

The invention also provides a compound of the formula (I), or a pharmaceutically- 
10 acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the formula (I) of the present invention, or a pharmaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

In order to use a compound of the formula (I), an in-vivo hydrolysable ester or a 

15 pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a compound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

20 Therefore in another aspect the present invention provides a pharmaceutical 

composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or 
a pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The pharmaceutical compositions of this invention may be administered in standard 

25 manner for the disease condition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds of this invention may be 
formulated by means known in the art into the form of, for example, tablets, capsules, aqueous 
or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories, 
ointments, creams, aerosols (or sprays), drops and sterile injectable aqueous or oily solutions 

30 or suspensions. 
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In addition to the compounds of the present invention the pharmaceutical composition 
of this invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected from other clinically useful antibacterial 
agents (for example, B-lactams or aminoglycosides) and/or other anti-infective agents (for 
5 example, an antifungal triazole or amphotericin). These may include carbapenems, for 
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compounds of 
this invention may also contain or be co-administered with bactericidal/permeability- 
increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram 
negative bacteria and bacteria resistant to antimicrobial agents. 

10 A suitable pharmaceutical composition of this invention is one suitable for oral 

administration in unit dosage form, for example a tablet or capsule which contains between 
Img and Ig of a compound of this invention, preferably between lOOmg and lg of a 
compound. Especially preferred is a tablet or capsule which contains between 50mg and 
800mg of a compound of this invention, particularly in the range lOOmg to 500mg. 

15 In another aspect a pharmaceutical composition of the invention is one suitable for 

intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0. 1 % w/v and 50% w/v (between lmg/ml and 500mg/ml) of a compound of this 
invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 

20 intramuscular dose of 0.5 mgkg-* to 20 mgkg-1 of a compound of this invention, the 

composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 

mgkg-1 to 20 mgkg-1 of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
25 Alternatively each patient may receive a daily oral dose which may be approximately 

equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

A pharmaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a 
30 suitable sequestering agent. 
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In the above other, pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 
Abacterial Actiyjty ; 
5 The pharmaceutically-acceptable compounds of the present invention are useful 

antibacterial agents having a good spectrum of activity in vitro against standard Gram-positive 
organisms, which are used to screen for activity against pathogenic bacteria. Notably, the 
pharmaceutically-acceptable compounds of the present invention show activity against 
enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase negative 

10 staphylococci. The antibacterial spectrum and potency of a particular compound may be 
determined in a standard test system. 

The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 
intravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

1 5 The following results were obtained on a standard in-vitro test system. The activity 

is described in terms of the minimum inhibitory concentration (MIC) determined by the 

agar-dilution technique with an inoculum size of 10 4 CFU/spot. Typically, compounds are 
active in the range 0.01 to 256 [ig/ml. 

Staphylococci were tested on agar, using an inoculum of 10 4 CFU/spot and an 

20 incubation temperature of 37°C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated 

horse blood, an inoculum of 10 4 CFU/spot and an incubation temperature of 37°C in an 
atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of 
25 the test organisms. 



30 
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For example, the following results were obtained for the compound of Example 1 : 



Organism MIC f^g/mH 

Staphylococcus aureus: 
5 Oxford 2 

Novb. Res 4 

MRQR 4 
Coagulase Negative Staphylococci 

MS 1 

10 MR 2 

Streptococcus pyogenes 

C203 8 

15 Enterococcus faecal is 8 

Bacillus subtilis 1 



Novb. Res = Novobiocin resistant 

MRQR = methicillin resistant quinolone resistant 
20 MR = methicillin resistant 

MS = methicillin sensitive 

Certain intermediates and/or Reference Examples described hereinafter (especially those 

in which- the -NH- link to HET is protected by a BOC group) may also possess useful activity, 

and are provided as a further feature of the invention. 
25 The invention is now illustrated but not limited by the following Examples in which 

unless otherwise stated :- 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 18-26°C 
30 and in air unless otherwise stated, or unless the skilled person would otherwise work under 

an inert atmosphere; 
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(iii) column chromatography (by the flash procedure) was used to purify compounds and 
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structure of the end-products of the formula (I) were generally confirmed by NMR 
and mass spectral techniques [proton magnetic resonance spectra were generally determined 
in DMSO-D6 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
an internal standard (8 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; t, triplet, m, multiplet; fast-atom bombardment (FAB) mass 
spectral data were generally obtained using a Platform spectrometer (supplied by Micromass) 
run in electrospray and, where appropriate, either positive ion data or negative ion data were 
collected]; 

(vi) intermediates were not generally fully characterised and purity was in general assessed 
by thin layer chromatographic, infra-red (IR), mass spectral (MS) or NMR analysis; and 

(vii) in which the following abbreviations may be used 

® is a Trademark; DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; 
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography; 
MPLC is medium pressure liquid chromatography; DMSO is dimethylsulfoxide; 
CDC1 3 is deuterated chloroform; MS is mass spectroscopy; ESP is electrospray; 
THF is tetrahydrofuran; TFA is trifluoroacetic acid; NMP is N-methylpyrrolidone; 
HOBT is 1-hydroxy-benzotriazole; EtOAc is ethyl acetate; MeOH is methanol; 
phosphoryl is (HO) 2 -P(0)-0; phosphiryl is (H0) 2 -P-O; EDC is l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (hydrochloride); PTSA is para- 
toluenesulfonic acid. 
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Example 1 : (5RSV3-(4-f l-HvdroxyacetvM,2.5>6-tetrahvdropvrid-4-vn P henvn-5^3- 
isoxazoly[aminomethylV4.5-dihydro-isoxazole 

(5RS)-3-(4-(l,2,5,6-Tetrahydropyrid-4-y0 

isoxazole dihydrochloride (397 mg, 1 mM) was suspended in acetonitrile (15 ml) under 
5 nitrogen, triethylamine (404 mg, 4 mM) added, and the mixture cooled to 0°C. Acetoxyacetyl 
chloride (170 mg, 1.25 mM) was added dropwise with stirring, and stirring continued for 4 
hours, allowing the temperature to rise to ambient. Solvent was evaporated, the residue 
treated with water (20 ml) and extracted into dichloromethane (3 x 20 ml). The extracts were 
dried (magnesium sulfate), evaporated, the residue dissolved in methanol (15 ml), and stirred 
10 18 hours at ambient temperature with potassium carbonate (138 mg, 1 mM). After removal of 
solvent, the residue was chromatographed on a 10 g silica Mega Bond Elut® column, eluting 
with 5% methanol in dichloromethane. Relevant fractions were combined to give the desired 
product (205 mg). MS (ESP): 383 (MH + ) for C 20 H 22 N 4 O 4 

NMR ( CD CIJ 5: 2.58(br,2H); 3.18 (dd, 1H); 3.44 (dd, 1H); 3.49 (m, 2H); 3.61 
15 (overlapping m, 2H); 3.90 (t,lH); 3.97 (m, 1H); 4.16 (dd, 1H); 4.27 (dd, 1H); 4.30 (m, 
2H); 5.02 (m, 1H); 5.83 (d, 1H); 6.1 1 (2 x m, 1H); 7.39 (m, 2H); 7.63 (d, 2H); 8.03 (d, 
1H). 

The intermediates for this compound were prepared as follows :- 
3-(t-ButQxycarbon ylamino)isoxazole 

20 3-Aminoisoxazole (10 g, 0. 12 M) and 4-dimethylaminopyridine (500 mg, 4.1 mM) were 
dissolved in pyridine (200 ml), and treated in portions with di-t-butyl dicarbonate (51.94 g, 
0.24 M). The mixture was stirred at ambient temperature for 1 8 hours, then evaporated to 
dryness. The residue was dissolved in methanol (200 ml) and treated with sodium hydroxide * 
solution (2N, 60 ml), then stirred for 2 hours. After acidification with aqueous citric acid 

25 (10%, 160 ml), the mixture was added to water (750 ml), and the desired product (15.9 g) 
collected by filtration. 

NMR (DMSO-d ^ 5: 1.46 (s,9H); 6.69 (d,lH); 8.68 (d,lH); 10.27 (s,lH). 
N-AUyl'3-(t-PutQ^ycarbony1amino)isoxa^ole 

3-(t-Butoxycarbonylamino)isoxazole (12 g, 65.2 mM) was dissolved in dimethoxyethane (150 
30 ml) and cooled to 0°C under nitrogen. To the stirred solution was added sodium hydride 
(60% in oil, 2.87 g, 71 .7 mM), and the mixture stirred 20 minutes. Allyl bromide (8.7 g, 71 .7 
mM) was added dropwise, and the mixture stirred at ambient temperature for 18 hours, 
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then diluted with water (300 ml), and extracted into diethyl ether (3 x 100 ml). The extracts 
were washed with brine (100 ml), dried (magnesium sulfate), and chromatographed on silica 
(50 g) eluting with dichloromethane . Relevant fractions were combined to give the desired 
product as an oil (14.68 g). MS (ESP) : 225 (MIT) for C n H l6 N 2 0 3 
5 NMR (CDCI J 5: 1.54 (s,9H); 4.47 (dm, 2H); 5.18 (m,2H); 5.92 (m, 1H); 6.87 (d,lH); 
8.22 (d, 1H). 

(5RS)-3-(4-BrQmophenyl)-H3^ 
ispxasok 

N-AllylO-(t-butoxycarbonylamino)isoxazole (4.48 g, 20 mM) and 4-bromo-N- 
10 hydroxybenzenecarboximidoyl chloride (4.92 g, 20 mM, see WO 98/07708) were dissolved in 
anhydrous diethyl ether (50 ml), and stirred vigorously at ambient temperature under nitrogen 
during the addition of triethylamine (2.63 g, 26 mM). Stirring was continued for 18 hours, the 
mixture diluted with ethyl acetate (100 ml), and washed successively with water (150 ml) and 
brine (3 x 100 ml). The organic layer was dried (magnesium sulfate), filtered, and evaporated 
15 to dryness. The resulting solid was triturated with diethyl ether/isohexane (1:1, 1 00 ml), and 
filtered to give the desired product (5.76 g). MS fESPV 422 (MH + ) for C l8 H 20 BrN 3 O 4 
NMR( CP Ck ) 8: 1.53 (s, 9H); 3.16 (dd, 1H); 3.37 (dd, 1H); 3.97 (dd, 1H); 4.20 (dd, 1H); 
5.19 (m,lH); 6.89 (d,lH); 7.52 (s, 4H); 8.23 (d, 1H). 

(SRS^-M-TrimethvlstannvlphenvlM^-dihvdro-S-G-N^t-butoxvcarbonvDisoxazolvl- 

20 ammQmethyl)-4.5-dihydrQigQx^QlP 

(5RS)-3-(4-Bromophenyl)-5-(3-N-(t-butoxycarbonyl)isoxazolylaminomethyI)-4,5-dihydro- 
isoxazole (5.86 g, 13.9 mM) and dichlorobis(triphenylphosphine)palladium(II) (488 mg, 0.7 
mM) were dissolved in 1,4-dioxane (60 ml, deoxygenated by nitrogen). To this was added 
hexamethylditin (5 g, 15.3 mM) in 1,4-dioxane (20 ml), and the resulting mixture heated at 

25 1 00°C for 24 hours. After cooling and filtering through celite, the solvent was evaporated, 
and the residual oil chromatographed on a 90 g Biotage silica column, eluting with a mixture 
of ethyl acetate/isohexane (3:1). Relevant fractions were combined to give the desired product 
as an oil (5.93 g). 

NMR (CDCl ^ 8: 1.31 (s,9H); 1.54 (s,9H); 3.16 (dd, 1H); 3.39 (dd, 1H); 3.97(dd,lH); 
30 4.19 (dd, 1H); 5.16 (m,lH); 6.89 (d,lH); 7.53 (d, 2H); 7.62 (d, 2H); 8.23 (d,lH). 



(5RSV3^4-n-t-Bntoxvcarbonvl-1.2.5.6-tetrahvdropvrid-4-vn P henvlV5-f3-N^t- 
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butoxycarbQnynisoxazolylaminomethylV4.5-dihydrO'isoxazole 

Tris(dibenzylideneacetone)dipalladium (24 mg, 0.026 mM) and triphenylarsine (3 mg, 0.01 
mM) were dissolved in degassed N-methylpyrrolidone (15 ml) under nitrogen. (5RS)-3-(4- 
Trimethylstannylphenyl)-4,5-dihydro-5-(3-N-^ 
5 dihydroisoxazole (586 mg, 1.16 mM) and 1 -t-butoxycarbonyl-trifluorosulfonyloxy- 1 ,2,5,6- 
tetrahydropyridine (WO97/30995; Synthesis, 993, (1991); 358 mg, 1.08 mM) were added, and 
the reaction stirred at ambient temperature for 18 hours. The mixture was diluted with water 
(50 ml), extracted with ethyl acetate (3 x 25 ml), the organic extracts washed with brine (25 
ml) and dried (magnesium sulfate). The residue after evaporation was chromatographed on a 

10 10 g silica Mega Bond Elut® column, eluting with a mixture of ethyl acetate/isohexane (3:1). 
Relevant fractions were combined to give the desired product (320 mg). 
NMR (CPCy 8: 1.49 (s,9H); 1.53 (s,9H); 2.53(br,2H); 3.16 (dd, 1H); 3.39 (dd, 1H); 
3.63 (t, 2H); 3.98 (dd, 1H); 4.09 (m, 2H); 4.20 (dd, 1H); 5.17 (m, 1H); 6.11 (br, 1H); 6.90 
(br, 1H); 7.40 (d, 2H); 7.63 (d, 2H); 8.23 (d, 1H). 

15 (5RSW4-n.2J.6-Tetrahvdropvrid^ 
isoxazole dihvdrochloride 

(5RS)-3-(4-( 1 -t-Butoxycarbonyl- 1 ,2,5,6-tetrahydropyrid-4-yl)phenyl)-5-(3-N-(t- 
butoxycarbonyl)isoxazolylaminomethyl)-4,5-dihydroisoxazole (2.46 g, 4.7 mM) was 
dissolved in ethanol (20 ml), cooled to 0°C under nitrogen, and treated with ethanolic 
20 hydrogen chloride (4M, 20 ml). The mixture was stirred at ambient temperature for 1 8 hours, 
the volume reduced to 15 ml, then diethyl ether added until turbid. The desired product 
crystallised on standing (1.42 g). MS (ESP) : 325 (MH + ) for C l8 H 20 N 4 O 2 
NMR (PMSQ-d6) 8: 2.68(br,2H); 3.20 (m overlapping dd, 5H); 3.46 (dd, 1H); 3.69 (br, 

2H); 4.87 (m, 1H); 5.97 (d, 1H); 6.26 (m, 1H); 7.53 (d, 2H); 7.64 (d,2H); 8.34 (d,lH); 
25 9.45 (br,2H). 
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Pxampte2; (5RS)-3-(4-((2SW-Pfr 

yflpheny||)-5-(3-iim33Q!ytomin^ 

(5RS)-3-(4-(l,2,5,6-Tetrahydropyrid-4-yl^ 

isoxazole dihydrochloride (397 mg, 1 mM) was suspended by stirring in acetonitrile (15 ml) 
5 under nitrogen, triethylamine (404 mg, 4 mM) added, and the mixture cooled to 0°C. (4S)- 
2,2-Dimethyl-l,3-dioxolan-4-ylcarbonyl chloride (328 mg, 2 mM) was added dropwise, 
stirring continued for 30 minutes at 0°C, then for 1 8 hours allowing the temperature to rise to 
ambient. Solvent was evaporated, the residue treated with water (25 ml) and extracted into 
dichloromethane (4 x 20 ml). The extracts were washed with brine (25 ml), dried (magnesium 

10 sulfate), and evaporated. The residue was dissolved in tetrahydrofuran (40 ml), treated with 
hydrochloric acid (2N, 2 ml), and stirred 48 hours at ambient temperature. Potassium 
carbonate (2 g) was added, the mixture stirred 30 minutes and filtered. After removal of 
solvent, the residue was chromatographed on a 10 g silica Mega Bond Elut® column, eluting 
with a gradient from 5 to 10% methanol in dichloromethane. Relevant fractions were 

1 5 combined to give the desired product (1 25 mg). MS (ESP) : 413 (MH + ) for C 21 H 24 N 4 0 5 

NMR (CDC\ J 5: 2.54 (br, 2H); 3.18 (dd, 1H); 3.26 (m overlapped by H 2 0, 2H); 3.47 (dd, 
2H); 3.55 (m, 1H); 3.74 (m,2H); 4.13 (br, 1H); 4.26 (m, 1H); 4.38 (m, 1H); 4.67 (d, 1H); 
4.89 (overlapping m, 2H); 5.96 (d, 1H); 6.26 (br, 1H); 6.37 (t,lH); 7.50 (d,2H); 7.62 (d, 
2H); 8.34 (d, 1H). 

20 Example 3; r5RSV3-f4-(f2S)-23-DihvdroxvpropvH >2.5.6-tetrahvdropvrid-4-vn P henvn- 
S-isox^2;Q»-3-yloyym^hy|-4,5-clihyaropsQxazQ|fi 
(5RS)-3-(4-( 1 ,2,5,6-Tetrahydropyri^ 

isoxazole hydrochloride (300 mg, 0.83 mM) was treated with (4S)-2,2-dimethyl-l ,3-dioxolan- 
4-ylcarbonyl chloride under essentially the conditions of Example 2. Crude product was 
25 chromatographed on a 20 g silica Mega Bond Elut® column, eluting with 5% methanol in 
dichloromethane. Relevant fractions were combined to give the desired product (43 mg). 
MS (PSP ): 414 (MHO for C 2l H 23 N 3 0 6 

NMR (CnCAJ 5: 2.64(br,2H); 3.27 (dd, 1H); 3.50 (dd, 1H); 3.72 (m, 3H); 3.80-4.18 
(overlapping m, 4H); 4.30 (m, 1H); 4.42 (d, 2H); 4.53 (m, 1H); 5.13 (m, 1H); 5.99 (d, 1H); 
30 6.13 (br, 1H); 7.40 (d, 2H); 7.65 (d, 2H); 8.1 1 (d, 1H). 



The intermediates for this compound were prepared as follows :- 
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The intermediates for this compound were prepared as follows ;- 
f5RSV3-r4-BromophenylV5-hvdroxvmethyl-4.5-dihvdro-isoxazole 

Allyl alcohol (1.16 g, 20 mM) and 4-bromobenzohydroximinoyl chloride (4.92 g, 20 mM, see 
WO 98-07708) were reacted using essentially the procedure of the equivalent intermediate of 
5 Example 1, to give the desired product (3.33 g). 

NMR (CDC\ ^ 5: 2.11 (br, 1H); 3.25 (dd, 1H); 3.35 (dd, 1H); 3.68 (brd, 1H); 3.88 (brd, 
1H); 4.87 (m, 1H); 7.52 (s,4H). 

(5RSV3^4-BromophenvlV5MSOxazol-3-vloxvmethvl-4.5-dihvdro-isoxazole 
(5RS)-3-(4-Bromophenyl)-5-hydroxymethyl-4,5-dihydro-isoxazole(3.07g, 12 mM), 

10 triphenylphosphine (3.78 g, 14.4 mM) and 3-hydroxyisoxazole (1.02 g, 12 mM) were 

dissolved in anhydrous tetrahydrofuran (50 ml), cooled to 0° with stirring under nitrogen, and 
treated with diisopropylazodicarboxylate (2.71 g, 13.4 mM). Stirring was continued for 18 
hours, and the mixture evaporated to dryness. The residue was chromatographed on a 90 g 
Biotage silica column, eluting with 25% ethyl acetate in isohexane, appropriate fractions 

15 combined, and chromatographed again on a 40 g Biotage silica column, eluting with 5% 
methanol in dichloromethane. Appropriate fractions were combined to give the desired 
product (2.15 g). MS TESPV 323 (MET) for C, 3 H n BrN 2 0 3 

NMR fCDCl ^ 5: 3.26 (dd, 1H); 3.48 (dd, 1H); 4.43 (d, 2H); 5.13 (m,lH); 5.99 (d, 1H); 
7.54 (s,4H); 8.13 (d, 1H). 

20 f5RSV3-f4-TrimethylstannylphenylV5^ 

(5RS)-3-(4-Bromophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydro-isoxazole (2.06 g, 6.38 
mM) was treated with hexamethylditin at 100°C for 18 hours, using essentially the procedure 
of the equivalent intermediate of Example 1 . Crude product was chromatographed on a 40 g 
Biotage silica column, eluting with 25% ethyl acetate in isohexane. Relevant fractions were 

25 combined to give the desired product (2.21 g). 

NMR (CDCA^ 8: 0.30 (s,9H); 3.28 (dd, 1H); 3.50 (dd, 1H); 4.41 (d, 2H); 5.12 (m,lH); 
5.99 (d, 1H); 7.54 (d, 2H); 7.63 (d, 2H); 8.12 (d, 1H). 
f5RS)-3-f4-n-t-Butoxvcarbonvl-L^ 
methylH^dihydrQispx^ole 

30 (5RS)-3-(4-Trimethylstannylphenyl)-5-isoxazol-3-yloxymethyI)-4,5-dihydroisoxazole (2 g, 
4.93 mM) was treated with l-t-butoxycarbonyl-4-trifluorosulfonyloxy-l,2,5,6-tetrahydro- 
pyridine at ambient temperature for 18 hours, using essentially the procedure of the equivalent 
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intermediate of Example I . Cmde product was chromatographed on a 20 g silica Mega Bond 
Elut® column, eluting with 25% ethyl acetate in isohexane. Relevant fractions were 
combined to give the desired product (560 mg). 

NM R ( CPCl j) 5: 1.49 (s,9H); 2.53(br,2H); 3.28 (dd, 1H); 3.50(dd,lH); 3.65 (t, 2H); 
5 4.09 (m,2H); 4.43 (d,2H); 5.13 (m, 1H); 5.99 (d,lH); 6.13 (br, 1H); 7.42 (d,2H); 7.65 
(d,2H); 8.13 (d,lH). 
(gR$)-3-(4-a2^6-Teta^ 
jsQx^;o)e hydrochloride 

(5RS)-3-(4-(l-t-Butoxycarbonyl-l,2,5,6-tetrahydropyrid-4-yl)phenyl)-5-isoxazol-3-yloxy- 
10 methyl)-4,5-dihydroisoxazole (500 mg, 1.18 mM) was treated with ethanolic hydrogen 
chloride using essentially the procedure of the equivalent intermediate of Example 1 . The 
desired product crystallised from the reaction mixture (300 mg). 
MS (ESE) : 326 (MH + ) for C I8 H I9 N 3 0 3 

NMR TDMSO-d^ 5: 2.68 (br, 2H); 3.29 (m overlapping H 2 0, 3H); 3.56 (dd, 1H); 3.72 (br, 

15 2H); 4.28 (dd, 1H); 4.36 (dd, 1H); 5.06 (m, 1H); 6.28 (s, 1H); 6.33 (d, 1H); 7.54 (d, 2H); 
7.66 (d,2H); 8.66 (d,lH); 9.37(br,2H). 
Example 4; (5RS)-3-(3-Fluprp-4-mQrph 
dihydrop$oxaz;ote 

(5RS)-3-(3,4-Difluorophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole (1 10 mg, 
20 0.396 mM) and potassium carbonate (82 mg, 0.594 mM) were suspended in morpholine ( 1 .5 
ml) under nitrogen and heated to 130° for 40 hours. After cooling, the mixture was 
partitioned between water (30 ml) and ethyl acetate (30 ml). The organic extract was washed 
with aqueous hydrochloric acid (2N, 15 ml), sodium bicarbonate (15 ml), and brine (15 ml). 
After drying (magnesium sulfate) and evaporation, the desired product was obtained as a 
25 white solid (120 mg).MSifiSE}: 348 (MH*) for C l7 H, 8 FN 3 0 4 

NMR (DMSO-d g) 5: 3.05 (t,4H); 3.26 (dd, 1H); 3.51 (dd overlapped by H 2 0, 1H); 3.72 (t, 
4H); 4.27 (dd, 1H); 4.33 (dd, 1H); 5.03 (m, 1H); 6.34 (d, 1H); 7.07 (t, 1H); 7.41 
(overlapping m, 2H); 8.64 (d, 1H). 
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The intermediates for this compound were prepared as follows :- 
f5RSV3-r3.4-DifluoroDhenvlV5-hvdroxvmethvM.S-dihvdroisoxa7nle 

3,4-Difluorobenzohydroximinoyl chloride (4 g, 20.9 mM) and allyl alcohol (1.21 g, 20.9 mM) 
5 were dissolved in anhydrous diethyl ether (250 ml) under a nitrogen atmosphere, and a 
solution of triethylamine (2.74 g, 27.16 mM) in anhydrous diethyl ether (10 ml) was run in 
dropwise over 20 minutes. A copious white precipitate formed, and the mixture was stirred 
for 18 hours. The mixture was treated with ethyl acetate (800 ml) and brine (250 ml), the 
organic layer separated, and washed with brine (500 ml). After drying (magnesium sulfate) 
10 and evaporation, the crude product was purified by chromatography on silica, eluting with a 
gradient form 0-5% methanol in dichloromethane. Relevant fractions were combined to give 
the desired product (4.26 g). MS (ESP) : 214 (MH*) for C l0 H 9 F 2 NO 2 
NMR fDMSO-d^ 5: 3.17 (dd, 1H); 3.38 (dd, 1H); 3.49 (m, 2H); 4.71 (m, 1H); 4.94 (m, 
1H); 7.49 (overlapping m, 2H); 7.68 (dd, 1H). 
15 The benzohydroximinoyl chloride starting material is described in WO 99-41244. 
fSRS^-n^-Difluorophenvn-S-methanesulfonvloxvmethvl^.S^dih vdroisoxazole 
(5RS)-3-(3,4-Difluorophenyl)-5-hydroxymethyl-4,5-dihydroisoxazole (3.79 g, 17.8 mM) was 
dissolved in anhydrous dichloromethane (200 ml) under a nitrogen atmosphere, cooled to 0°, 
and treated with triethylamine (2.51 g, 24.9 mM). Methanesulfonyl chloride (2.45 g, 21.4 

20 mM) was added dropwise with stirring during a period of 30 minutes, then the mixture 
allowed to come to ambient temperature over 2 hours. The mixture was treated with water 
(200 ml), the organic layer separated, and washed with aqueous hydrochloric acid (2N, 100 
ml), sodium bicarbonate (100 ml), and brine (200 ml). After drying (magnesium sulfate) and 
evaporation, the desired product was obtained as a white solid (4.85 g). 

25 MS (ESP): 292 (MH + ) for C n H n F 2 N0 4 S 

NMR(DMSP-d6) 5: 3.20 (s,3H); 3.24 (dd, 1H); 3.56 (dd, 1H); 4.29 (dd, 1H); 4.37 (dd, 

1H); 5.03 (m, 1H); 7.51 (overlapping m, 2H); 7.71 (td, 1H). 

f5RS)-3-r3.4-Di fluorophenylV5-isoxazol-3-vloxymethvl-4.5>dihvdroisoxa7ole 

A slurry of sodium hydride (60% in oil, 40 mg, 1 mM) in anhydrous N,N-dimethylformamide 

30 (1 ml) under an atmosphere of nitrogen was added dropwise with stirring to a solution of 3- 
hydroxyisoxazole (94 mg, 1.1 mM) in anhydrous N,N-dimethylformamide (1 ml). 
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After heating the white suspension to 40° for 15 minutes, a solution of (5RS)-3-(3,4- 
difluorophenyl)-5-methanesulfonyloxymethyl-4,5-dihydroisoxazole (291 mg, 1 mM) in 
anhydrous N,N-dimethyIformamide (2 ml) was added slowly, and the mixture heated to 70° 
5 for 24 hours. The mixture was cooled, treated with aqueous sodium bicarbonate solution (30 
ml), and extracted into ethyl acetate (2 x 30 ml). The combined extracts were washed with 
water (30 ml), brine (30 ml), and dried (magnesium sulfate). After evaporation, the crude 
product was chromatographed on a 20 g silica Mega Bond Elut® column, eluting with a 
gradient from 0-1% methanol in dichloromethane. Relevant fractions were combined to give 
10 the desired product (130 mg). M&iESE}: 281 (MH + ) for C, 3 H 10 F 2 N 2 O 3 

NMR (DMSO-d ^ 5: 3.31 (dd overlapped by H 2 0, 1H); 3.56 (dd, 1H); 4.29 (dd, 1H); 4.35 

(dd, 1H); 5.09 (m, 1H); 6.33 (d,lH); 7.53 (overlapping m, 2H); 7.72 (td, 1H); 8.66 (d,lH). 
ExamoleS: f5RSV3-f3-F)uoro-4-imidazol-l-vlphenvn-S-isoxazol-3 -vloxvmethvl-4>5- 
dihydroisoyazole 

15 A slurry of sodium hydride (60% in oil, 22 mg, 0.55 mM) in anhydrous N,N-dimethyl- 

formamide (0.5 ml) was stirred under ah atmosphere of nitrogen and treated dropwise with a 
solution of imidazole (38 mg, 0.55 mM) in anhydrous N,N-dimethylformamide (0.5 ml) at 0°. 
The mixture was allowed to warm to ambient temperature over 20 minutes, then a solution of 
(5RS)-3-(3,4-difluorophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole (140 mg, 0.5 

20 mM) in anhydrous N,N-dimethylformamide (1 ml) added, and the mixture stirred at 70° for 
16 hours. After cooling, the mixture was partitioned between aqueous sodium bicarbonate 
solution (20 ml) and ethyl acetate (20 ml), and the organic extract washed with water (20 ml) 
and brine (20 ml). After drying (magnesium sulfate) and evaporation, the crude product was 
chromatographed on a 10 g silica Mega Bond Elut® column, eluting with a gradient from 

25 0-2.5% methanol in dichloromethane. Relevant fractions were combined to give the desired 
product (68 mg). MS (ESP) : 329 (MH + ) for C l6 H l3 FN 4 0 3 

NM R (PMS O-d^) 5: 3.36 (dd, 1H); 3.61 (dd, 1H); 4.31 (dd, 1H); 4.38 (dd, 1H); 5.13 (m, 

1H); 6.34 (d,lH); 7.13 (d, 1H); 7.62 (overlapping m, 2H); 7.74 (overlapping m, 2H); 8.09 
(d, 1H); 8.66 (d, 1H).. 

30 

Example 6: (5RS)-3-f3-Fluoro-4-thiomorDholin-4-viphenvlV5-isoxazor-3-vloxvmethvN 
4,5-djjhydirofooxazole 
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(5RS)-3-(3,4-Difluorophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole (420 mg, 1.5 
mM) was treated with thiomorpholine using essentially the conditions of Example 4. Crude 
product was chromatographed on a 20 g silica Mega Bond Elut® column, eluting with 
dichloromethane. Relevant fractions were combined to give the desired product (273 mg). 
5 MS (ESP) : 364(MH + )forC I7 H l8 FN 3 0 3 S 

NMR (DMSO-d ^ 5: 2.73 (t,4H); 3.29 (m overlapped by H 2 0, 5H); 3.50 (dd, 1H); 4.26 

(dd, 1H); 4.33 (dd, 1H); 5.03 (m, 1H); 6.33 (d, 1H); 7.09 (t, 1H); 7.40 (overlapping m, 
2H); 8.66 (d, 1H). 

Example 7: f5RSV3-(3-Fluoro-4-pvrazol-l-v1phenvlV5-isoxazol-3-vloxvmcthvl-4.5- 
10 dihydrofcoxazole 

(5RS)-3-(3,4-Difluorophenyl)-5-isoxazol-3-yloxymethyI-4,5-dihydroisoxazole (140 mg, 0.5 
mM) was treated with pyrazole using essentially the conditions of Example 5. Crude product 
was chromatographed on a 5 g silica Mega Bond Elut® column, eluting with a gradient from 
0-25% ethyl acetate in dichloromethane. Relevant fractions were combined to give the 
15 desired product (37 mg). MS ( ESP ): 329 (MH + ) for C l6 H I3 FN 4 0 3 

NMR fCDCl ^ 5: 3.30 (dd, 1H); 3.50 (dd, 1H); 4.45 (d,2H); 5.16 (m, 1H); 6.00 (d, 1H); 
6.51 (dd, 1H); 7.51 (dd, 1H); 7.62 (dd, 1H); 7.76 (d, 1H); 8.03 (t, 1H); 8.08 (dd, 1H); 8.13 
(d, 1H). 

Example 8: f5RSV3-f3"Fluoro-4-(l,2,3-triazoM-ynphenyn-5-isoxazol-3-vloxvmethvl- 
20 4.5-dihydroisoxazole and ( r SRSV3-G-fluoro-4-(K2J-triazol>2-ynphenyn-5-isoxazol-3-yl- 
oxvmethyl-4»5-dihydroisoxazole 

(5RS)-3-(3,4-Difluorophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole (140 mg, 0.5 
mM) was treated with 1,2,3-triazole using essentially the conditions of Example 5. Crude 
product was chromatographed on a 5 g silica Mega Bond Elut® column, eluting with a 
25 gradient from 0-25% ethyl acetate in dichloromethane. The least polar fraction proved to be 
recovered starting material, and the spot of intermediate polarity was the triazol-2-yl isomer 
(16 mg). MS (E S P) : 330 (MH + )forC I5 H l2 FN 5 O 3 

NMR (CDCl ^ 5: 3.32 (dd, 1H); 3.52 (dd, 1H); 4.46 (d,2H); 5.20 (m, 1H); 6.00 (d,lH); 
7.58 (dd, 1H); 7.64 (dd, 1H); 7.91 (s,2H); 7.95 (t, 1H); 8.14 (d, 1H). 
30 The least polar spot was the triazol-l-yl isomer (21 mg). 
MS (ESPY . 330 (MH + ) for C 15 H I2 FN 5 0 3 

NMBJCDCy 5: 3.32 (dd, 1H); 3.52 (dd, 1H); 4.47 (d, 2H); 5.20 (m, 1H); 5.99 (d, 1H); 
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7.58 (dd, 1H); 7.71 (dd, 1H); 7.89 (d, 1H); 8.11 (t, 1H); 8.14 (d, 1H); 8.16 (d, 1H). 
Example 9: f5RSV3 -r3-Fluoro-4-n>2,4-triazol-l-vnphenvn-5-isoxazol-3-vloxvmethvl- 
4.5-dihvdroisoxazole 

(5RS)-3-(3,4-Difluorophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazoIe (140 mg, 0.5 
5 mM) was treated with 1,2,4-triazole using essentially the conditions of Example 5. Crude 
product was chromatographed on a 5 g silica Mega Bond Elut® column, eluting with a 
gradient from 0-25% ethyl acetate in dichloromethane. Relevant fractions were combined to 
give the desired product (45 mg). MS (ESP) : 330 (MH*) for C l5 H !2 FN 5 0 3 
N MR f CPCy S: 3.31 (dd, 1H); 3.51 (dd, 1H); 4.47 (d, 2H); 5.19 (m, lH);.6.00(d, 1H); 
10 7.58 (dd, 1H); 7.68 (dd, 1H); 8.01 (t, 1H); 8.14 (overlapping m, 2H); 8.73 (d, 1H). 

Example 10: (5RS)-3-(3-Fluoro-4-(l-oxo«hiomorpholin-4-vnphenvn-5-isoxazol-3-vloxv- 
j meth y H, 5-d jihyflroiisQxazo|e 

To a stirred solution of (5RS)-3-(3-fluoro-4-thiomorpholin-4-ylphenyl)-5-isoxazol-3-yloxy- 
methyl-4,5-dihydroisoxazole (174 mg, 0.48 mM) in dichloromethane (5 ml) was added 

15 dropwise a solution of 3-chloroperoxybenzoic acid (80%, 124 mg, 0.57 mM) in 

dichloromethane (5 ml) at ambient temperature, and stirring continued for 1 hour. Aqueous 
sodium metabisulfite (5%, 5 ml) was added, and after stirring for 5 minutes the organic phase 
was separated. After further extraction with dichloromethane (2x10 ml), the combined 
extracts were washed with aqueous sodium bicarbonate solution (2x15 ml) and dried 

20 (magnesium sulfate). Crude product was chromatographed on a 10 g silica Mega Bond Elut® 
column, eluting first with a gradient from 0-50% ethyl acetate in dichloromethane (to remove 
sulfone, 10 mg), then with a gradient from 0-2.5% methanol in dichloromethane. Relevant 
fractions were combined to give the desired product (128 mg). 
MS fESPV 380 (MHO for C l7 H l8 FN 3 0 4 S 
25 NMR fPMSQ-dg) 5: 2.82 (dm, 2H); 3.01(tm,2H); 3.29 (m overlapped by H 2 0, 3H); 3.52 
(dd, 1H); 3.61 (tm, 2H); 4.26 (dd, 1H); 4.33 (dd,. lH); 5.03 (m, 1H); 6.33 (d, 1H); 7.20 (t, 
1H); 7.41 (overlapping m, 2H); 8.66 (d, 1H). 

30 

Example 11: (5RS)-3-G-Fluoro^-a.l-dioxothiomorph 
oxvmethvl-4-5-dihvdroisoxazole 
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To a stirred solution of (5RS)-3-(3-fluoro-4-(l-oxothiomorpholin-4-yl)phenyl)-5-isoxazol-3- 
yloxymethyl-4,5-dihydroisoxazole (104 mg, 0.274 mM) in dichloromethane (5 ml) was added 
dropwise a solution of 3-chloroperoxybenzoic acid (80%, 95 mg, 0.44 mM) in 
dichloromethane (5 ml) at ambient temperature, and stirring continued for 1 .5 hours. 
5 Aqueous sodium metabisulfite (5%, 5 ml) was added, and after stirring for 5 minutes the 
organic phase was separated. After further extraction with dichloromethane (2x10 ml), the 
combined extracts were washed with aqueous sodium bicarbonate solution (2x10 ml) and 
dried (magnesium sulfate). Crude product was chromatographed on a 10 g silica Mega Bond 
Elut® column, eluting with a gradient from 0-25% ethyl acetate in dichloromethane. 



(dd, 1H); 4.33 (dd, 1H); 5.05 (m, 1H); 6.32 (d, 1H); 7.20 (t, 1H); 7.39 (dd, 1H); 7.45 (dd, 
1H); 8.65 (d, 1H). 

15 Example 12: f5RSV3-n-Fluoro-4-pi perazin-l-ylphenvn-5-isoxa2ol-3-vIoxvmethvM.5- 
dihvdroisoxazole 

(5RS)-3-(3,4-Difluorophenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole (530 mg, 1.89 
mM) was treated with piperazine using essentially the conditions of Example 4, except that 
the reaction conditions were 140° for 4 hours, and work-up did not include an acid wash. 

20 Crude product was chromatographed on a 50 g silica Mega Bond Elut® column, eluting with 
a mixture of dichloromethane / methanol / ammonia 90: 1 0: 1 . Relevant fractions were 
combined to give the desired product (601 mg). MS (ESP*) : 347 (MH + ) for C I7 H l9 FN 4 0 3 
NMR (PMSQ-ti&t 5: 2.84 (t,4H); 2.99 (t,4H); 3.27 (m overlapped by H 2 0, 1H); 3.50 (dd, 
1H); 4.26 (dd, 1H); 4.34 (dd, 1H); 5.03 (m, 1H); 6.33 (d, 1H); 7.04 (t, 1H); 7.37 (over- 

25 lapping m, 2H); 8.65 (d, 1H); NH missing - exchanged. 
Exam ple 13: (5RS)-3-(3-Fluoro-4-(4-mett 
3-Yloxyiqgthy|-4,5-dihydroisQxa?;Q»e 

(5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole 
(100 mg, 0.29 mM) in dichloromethane (2.5 ml) at 0° was treated with aqueous sodium 
30 bicarbonate (5%, 2.5 ml), and the mixture stirred vigorously. An excess of methanesulfonyl 
chloride (300 mg, 2.6 mM) was added, and the mixture was allowed to come to ambient 
temperature while stirring for 16 hours. The mixture was diluted with dichloromethane (15 
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ml) and water (15 ml), the organic layer separated, and washed successively with water ( 1 5 
ml) and brine (15 ml). After drying (magnesium sulfate) and evaporation, the crude product 
was chromatographed on a 5 g silica Mega Bond Elut® column, eluting with a gradient from 
0-2.5% methanol in dichloromethane. Relevant fractions were combined to give the desired 
5 product (1 04 mg). MS ( ESPY . 425 (MH*) for C 18 H 21 FN 4 0 5 S 

NMR rDMSO-d^ 5: 2.92 (s, 3H); 3.17 (t,4H); 3.26 (m overlapped by H 2 0, 5H); 3.52 (dd, 

1H); 4.27 (dd, 1H); 4.34 (dd, 1H); 5.04 (m, 1H); 6.34 (d, 1H); 7.11 (t, 1H); 7.42 (over- 
lapping m, 2H); 8.64 (d, 1H). 

Example 14: f5RSV3-f3-Fluoro-4-r4-acetvnDiDera2in-l-vlphenvn-5-isoxazol-3-vloxv- 
10 methyI-4.5-dihydroisoxazole 

(5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isoxazol-3-yloxymethyI-4,5-dihydroisoxazole 
(100 mg, 0.29 mM) was treated with acetic anhydride using essentially the conditions of 
Example 13, to give the desired product after chromatography (98 mg). 
M S ( E SP): 389(MH + )forC 19 H 21 FN 4 0 4 
15 NMR fDMSO-d^ 5: 2.03 (s, 3H); 3.02 (t, 2H); 3.08 (t, 2H); 3.25 (dd overlapped by H 3 0, 

1H); 3.51 (dd, 1H); 3.56 (m,4H); 4.26 (dd, 1H); 4.34 (dd, 1H); 5.03 (m, 1H); 6.34 (d, 
1H); 7.08 (t, 1H); 7.41 (overlapping m, 2H); 8.64 (d, 1H). 

Example 15; f5RS>-3-r3-Fluoro-4-(4-methoxvcarbonvnpiperazin-l-vlphenvh-5-isoxa2ol- 
3-vloxvmethyl-4.5-dihydroisoxazole 

20 (5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole 
(100 mg, 0.29 mM) was treated with methyl chloroformate using essentially the conditions of 
Example 13, to give the desired product after chromatography (107 mg). 
MS_£ES£): 405 (MH*) for C l9 H 2) FN 4 0 5 

NMR TDMSO-d ^ 8: 3.04 (t, 4H); 3.24 (dd overlapped by H 2 0, 1 H); 3.51 (overlapping m, 
25 5H); 3.61 (s, 3H); 4.26 (dd, 1H); 4.33 (dd, 1H); 5.03 (m, 1H); 6.34 (d, 1H); 7.08 (t, 1H); 
7.41 (overlapping m, 2H); 8.65 (d, 1H). 



30 Example 16; r5RS)-3-f3-Fluoro-4-«4SV2.2-dimethvl-l .3-dioxolane-4-carbonvn- 
piperazin-l-vlphenvn-5-isoxazo>-3-vloxvmethvl-4.S-dihvd roisoxazole 

(5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isoxazol-3-yloxymethyl-4,5-dihydroisoxazole 
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(175 mg, 0.51 mM) in dry dichloromethane (3 ml) at 0° under nitrogen was treated with 
pyridine (200 mg, 2.53 mM). After stirring 5 minutes, (4S)-2,2-dimethyl-l,3-dioxolan-4- 
carbonyl chloride (168 mg, 1 .02 mM) in dichloromethane (1 ml) was added, and the mixture 
was allowed to come to ambient temperature while stirring for 1 hour. The mixture was 
5 diluted with dichloromethane (15 ml) and the organic layer separated, and washed 

successively with aqueous sodium dihydrogen phosphate, sodium bicarbonate, water, and 
brine (15 ml of each), the organic layer separated, and washed successively with water (15 ml) 
and brine (15 ml). After drying (magnesium sulfate) and evaporation, the crude product was 
chromatographed on a 5 g silica Mega Bond Elut® column, eluting with 2.5% methanol in 
10 dichloromethane. Relevant fractions were combined, dissolved in dichloromethane, and the 
desired product (163 mg) precipitated by addition of isohexane. 
MS (E S P) : 475 (MIT) for C 23 H 27 FN 4 0 6 

NMR (DMSO-d^ 5: 1.31 (s,6H); 3.07 (m, 4H); 3.25 (dd overlapped by H 2 0, 1H); 3.52 

(dd, 1H); 3.64 (m,4H); 4.07 (t, 1H); 4.21 (dd, 1H); 4.27 (dd, 1H); 4.34 (dd, 1H); 4.88 (t, 
15 1H); 5.05 (m,lH); 6.32 (d, 1H); 7.09 (t,lH); 7.42 (overlapping m, 2H); 8.66 (d,lH). 
Example 17: (5RSV3-(3-Fluoro-4-(44f2Sy23-dfo 
vnphenvlVS-isoxazoIO-vloxvmethvM^dihvdroisoxazole 

(5RS)-3-(3-Fluoro-4-((4S)-2,2-dimethyl- 1 ,3-dioxolane-4-carbonyl)piperazin- 1 -ylphenyl)-5- 
isoxazoIO-yloxymethyl-4,5-dihydroisoxazole (102 mg, 0.215 mM) in tetrahydrofuran (5 ml) 

20 was treated with hydrochloric acid (2N, 1 ml), and the mixture stirred at ambient temperature 
for 18 hours. Solid potassium carbonate was added to remove water and acid, and the mixture 
filtered. The residue after evaporation was chromatographed on a 5 g silica Mega Bond Elut® 
column, eluting with a gradient from 5-10% methanol in dichloromethane. Relevant fractions 
were combined to give the desired product (163 mg). 

25 MS fESP) : 435 (MH~) for C 20 H 23 FN 4 O 6 

NMR (PMSO-d e) 5: 3.12 (m,4H); 3.33 (dd overlapped by H 2 0, 1H); 3.52 (dd, 1H); 3.53 
(overlapping m,2H); 3.72 (m,4H); 4.34 (overlapping m, 3H); 4.79 (t, 1H); 5.06 (d,lH); 
5.06 (m, 1H); 6.41 (d ? 1H); 7.16 (t, 1H); 7.49 (overlapping m, 2H); 8.74 (d, 1H). 

30 Example 18: (5RSV3-(3- Fluoro-4-r4-(2-aceto^^ 
3-yloxymetfry)K5-dihvdroi<>pxazole 
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(5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isox^ 

(175 mg, 0.51 mM) was treated with acetoxyacetyl chloride using essentially the conditions of 
Example 16, to give the desired product after chromatography and precipitation (163 mg). 
M S (ES P ): 447 (MH + ) for C 2I H 23 FN 4 0 6 
5 NMR f DMSO-d ^ 8: 2.08 (s, 3H); 3.07 (m,4H); 3.25 (dd overlapped by H 2 0, 1H); 3.51 
(dd, 1H); 3.56 (m,4H); 4.27 (dd, 1H); 4.34 (dd, 1H); 4.80 (s, 2H); 5.03 (m, 1H); 6.34 (d, 
1H); 7.09 (t, 1H); 7.42 (overlapping m, 2H); 8.65 (d, 1H). 
Example 19; (5RS)-3-(3-FtoQrQ^-(4^ 
jjsQxasQ|-3-yloxymrthyM,5-dih ydroii$QX32;Qle 

10 (5RS)-3-(3-Fluoro-4-(4-(2-acetoxyacetyl)piperazin-l-yl)phenyl)-5-isoxazolO-yloxymethyl- 
4,5-dihydroisoxazole (112 mg, 0.25 mM) was suspended in a saturated solution of ammonia 
in methanol (8 ml), diluted with tetrahydrofuran (5 ml). The mixture was stirred at ambient 
temperature for 40 hours. The residue after evaporation was chromatographed on a 5 g silica 
Mega Bond Elut® column, eluting with a gradient from 0-5% methanol in dichloromethane. 

15 Relevant fractions were combined to give the desired product (92 mg). 
MS ( ES P): 405 (MH + ) for C t9 H 2I FN 4 0 5 

NMR (DMSO-d$ ) 6: 3.06 (m,4H); 3.24 (dd overlapped by H 2 0, 1H); 3.51 (dd, 1H); 3.60 
(m,4H); 4.11 (d, 2H); 4.26 (dd, 1H); 4.34 (dd, 1H); 4.60 (t, 1H); 5.04 (m, 1H); 6.34 (d, 
1H); 7.08 (t, 1H); 7.41 (overlapping m, 2H); 8.65 (d, 1H). 
20 Example 20: f5RSV3-G -Fluoro-4-imida2ol-l-vlphenvn-S-isoxazoi-3-vlaminomethvl-4.S- 
dihvdroisoxazole 

(5RS)-3-(3-Fluoro-4-imidazol-l-ylphenyl)-5-(N-(t-butoxycarbonyl)isoxa2ol-3-ylamino- 
methyl-4,5-dihydroisoxazole (65 mg, 0.15 mM) was dissolved in dichloromethane (0.5 ml) 
and treated with trifluoroacetic acid (0.5 ml). After stirring for 15 minutes the reaction was 

25 poured into a mixture of aqueous sodium bicarbonate (5%, 15 ml) and ethyl acetate (15 ml). 
The organic layer was separated, and washed successively with aqueous sodium bicarbonate, 
water, and brine (15 ml of each), then dried (magnesium sulfate). Solvent was evaporated, the 
residue dissolved in the minimum of dichloromethane. The title product (33 mg) was 
precipitated by the addition of diethyl ether. 

30 MS fESPV 328(MH0forC l6 H l4 FN 5 O 2 

NMR fDMSO-d fi ) 5: 3.22 (dd, 1H); 3.27 (m overlapped by H 2 0, 2H); 3.52 (dd, 1H); 4.95 
(m, 1H); 5.96 (d, 1H); 6.39 (t, 1H); 7.13 (d, 1H); 7.62 (overlapping m, 2H); 7.74 (over- 
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lapping m, 2H); 8.08 (d, 1H); 8.35 (d, 1H). 

The intermediates for this compound were prepared as follows :- 

(5RSV3-Q.4-DifluorophenvlV5-^ 

dihydroisoxazjQle 

5 N-Allyl-3-(t-butoxycarbonylamino)isoxazole (4.67 g, 20.89 mM) and 3,4-difluorobenzo- 
hydroximinoyl chloride (4 g, 20.9 mM) were treated with dry triethylamine (2.74 g, 27.16 
mM) under essentially the conditions used for the comparable intermediate for Example 4. 
After work-up, the crude material was dissolved in the minimum volume of diethyl ether, and 
the desired product (4.29 g) precipitated by the addition of isohexane. 
10 MS (ESE) : 380(MH + )forC, 8 H I9 F 2 N 3 O 4 



NMR ( DM S Q-d^) 6: 1.45 (s, 9H); 3.20 (dd, 1H); 3.51 (dd, 1H); 3.80 (dd, 1H); 4.05 (dd, 

1H); 5.05 (m, 1H); 6.83 (d, 1H); 7.53 (overlapping m, 2H); 7.71 (td, 1H); 8.78 (d, 1H). 
(5R$)- 3-(3-Fluoro-4-imidazQl 
m3thYl-4,5-dihydroisoxazole 
15 (5RS)-3-(3,4-Difluorophenyl)-5-(N-(t-butoxycarbonyI)isoxazol-3-ylaminomethyl-4,5- 

dihydroisoxazole (190 mg, 0.5 mM) was treated with imidazole essentially as in Example 5. 
Relevant fractions after chromatography were combined to give the desired product (85 mg). 
MS (ESPY 428 (MH + ) for C 21 H 22 FN 5 0< 

NMR (DMSO-d6) 5: 1.45 (s,9H); 3.24 (dd, 1H); 3.55 (dd, 1H); 3.82 (dd, 1H); 4.08 (dd, 
20 1H); 5.09 (m, 1H); 6.82 (d, 1H); 7.14 (d, 1H); 7.61 (d, 1H); 7.64 (dd, 1H); 7.74 (dd, 1H); 
7.76 (t, 1H); 8.08 (d, 1H); 8.77 (d, 1H). 

Example 11; (gRS)-3-( 3 - F luo r o -4-morpho»n-4-vl phenvn-5-isoxazoI-3-vIaminomethvl- 
4,5-dihydrQisoxazole 

(5RS)^-(3,4-Difluorophenyl)-5-(N-(t-butoxycarbonyl)isoxazol-3-ylaminomethyl-4,5- 
25 dihydroisoxazole (150 mg, 0.396 mM) was treated with morpholine essentially as in Example 
4. Work-up using dilute acid led to a mixture of the title product and the t-butoxycarbonyl 
derivative. This was treated with trifluoroacetic acid, according to the procedure of Example 
20, to give the desired product (42 mg). MS (ESP^ : 347 (MH~) for C, 7 H 19 FN 4 0 3 
NMR f DMSO-dfi) 5: 3.05 (t, 4H); 3.13 (dd, 1H); 3.23 (dd overlapped by H 2 0, 2H); 3.42 
30 (dd, 1H); 3.72 (t,4H); 4.85 (m, 1H); 5.95 (d, 1H); 6.35 (t, 1H); 7.06 (t,lH); 7.37 
(overlapping m, 2H); 8.34 (d, 1H). 
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Example 22; (5RS)-3-(3-FlHorM-thiomQrpholin-4'yl ph€nyl)-5-jsQyq^Q|-3-y^tnjnQ- 

methyl-4,5-di^y^jcQ isoyazo | e 
(5RS)-3-(3,4-Difluorophenyl)-5-(N-(t-butoxycaA^ 

dihydroisoxazole (853 mg, 2.25 mM) was treated with thiomorpholine essentially as in 
5 Example 4, except that the work-up omitted an acid wash. Crude product was then purified 
by chromatography on a 50 g silica Mega Bond Elut® column, eluting with a gradient from 
0-5% methanol in dichloromethane, followed by re-chromatography of appropriate fractions 
on a 20 g silica Mega Bond Elut® column, eluting with a gradient from 0-20% ethyl acetate 
in dichloromethane. Relevant fractions were combined to give the desired product (255 mg). 
10 M S (E SP ): 363 (MH + )forC 17 H l9 FN 4 0 2 S 

NMR (DMSO-d ^ 8: 2.72 (t, 4H); 3.12 (dd, 1H); 3.27 (overlapping m + H 2 0, ~6H); 3.42 

(dd, 1H); 4.85 (m, 1H); 5.96 (d, 1H); 6.36 (t, 1H); 7.10 (t,lH); 7.35 (overlapping m, 2H); 
8.34 (d, 1H). 

Example 23: fSRS>-3-f3-Fluoro-4^NoxothiomorphoHn-4-vl)phenv n-5-isoxazol-3-yl- 
15 am>nomethvl-4,5-dihydroisoxazole and f5RSV3-(3-fluoro-4-(l.l-dioxothiomorpholin-4- 
y0pheny0-5-fcQX?3Pl-3^ 

To a stirred solution of (5RS)-3-(3-fluoro-4-thiomorpholin-4-ylphenyI)-5-isoxazol-3-ylamino- 
methyI-4,5-dihydroisoxazole (160 mg, 0.44 mM) in dichloromethane (5 ml) was added 
dropwise a solution of 3-chloroperoxybenzoic acid (80%, 137 mg, 0.64 mM) in 

20 dichloromethane (5 ml) at ambient temperature, and stirring continued for 1 hour. Aqueous 
sodium metabisulfite (5%, 5 ml) was added, and after stirring for 5 minutes the organic phase 
was separated. After further extraction with dichloromethane (2x10 ml), the combined 
extracts were washed with aqueous sodium bicarbonate solution (2x10 ml) and dried 
(magnesium sulfate). Crude product was chromatographed on a 10 g silica Mega Bond Elut® 

25 column, eluting first with a gradient from 0-50% ethyl acetate in dichloromethane to give the 
sulfone(20mg). MS (ESPY 395 (MIT) for C l7 H 19 FN 4 0 4 S 

NMR (DMSCH s) 5: 3.14 (dd, 1H); 3.23 (overlapping m + H 2 0, ~6H); 3.43 (dd, 1H); 3.55 

(t,4H); 4.86 (m,lH); 5.96 (d,lH); 6.35 (t, 1H); 7.20 (t,lH); 7.37 (dd, 1H); 7.43 (dd, 1H); 
8.34 (d, 1H). 

30 Further elution with a gradient from 2.5-6% methanol in dichloromethane gave the more polar 
sulfoxide (112 mg). 

MS fESP^ : 379 (MH + ) for C l7 H I9 FN 4 0 3 S 
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NMR (DMSO-d^ 8: 2.82 (dm, 2H); 3.02 (tm, 2H); 3.13 (dd, 1H); 3.22 (m overlapped by 

H 2 0, 2H); 3.34 (dm, 2H); 3.44 (dd, 1H); 3.61 (t, 2H); 4.85 (m, 1H); 5.96 (d, 1H); 6.35 (t, 
1H); 7.19 (t, 1H); 7.39 (overlapping m, 2H); 8.34 (d,lH). 

Example 24: f5RSV3-f3-Fluoro-4-Dvrazol-l-vlphenvn-5-isoxa2ol-3-vlaininoiTiethvl-4.5^ 
5 dihydroisoxazole 

(5RS)-3-(3-Fluoro-4-pyrazol-l-yIphenyl)-5-(N-^ 

4,5-dihydroisoxazole (55 mg, 0.13 mM) was treated with trifluoroacetic acid essentially as in 
Example 20. Crude product was chromatographed on a 5 g silica Mega Bond Elut® column, 
eluting first with a gradient from 0-25% ethyl acetate in dichloromethane to give the desired 
10 product (30 mg). MS (ESPY 328 (MH + ) for C l6 H, 4 FN 5 0 2 

NMR rfDMSO-d ^ 5: 3.23 (dd, IH); 3.27 (m overlapped by H z O, 2H); 3.51 (dd, 1H); 4.93 

(m, 1H); 5.97 (d, IH); 6.39 (t, 1H); 6.59 (t, 1H); 7.63 (dd, IH); 7.70 (dd, IH); 7.83 (d, 
IH); 7.90 (t, IH); 8.24 (t, IH); 8.35 (d, IH). 
The intermediate for this compound was prepared as follows :- 
15 r5RSV3-G-Fluoro-4-pvrazol-l-vlphenvlV5^N-rt-butoxvcarbonvnisoxazol-3-vIaminomethvU 
4,5-dihydroisoxazole 

(5RS)-3-(3,4-Difluorophenyl)-5-(N-(t-butoxycarbonyI)isoxazol-3-ylaminomethyI-4,5- 

dihydroisoxazole (190 mg, 0.5 mM) was treated with pyrazole essentially as in Example 5. 

Crude product was chromatographed on a 5 g silica Mega Bond Elut® column, eluting with a 
20 gradient from 0-25% ethyl acetate in dichloromethane. Relevant fractions were combined to 

give the desired product (117 mg). MS (ESP) : 428 (MH+) for C 2I H 22 FN 5 0< 

NMR fCDCl ^ 5: 1.53 (s, 9H); 3.18 (dd, IH); 3.40 (dd, IH); 4.00 (dd, IH); 4.22 (dd, IH); 

5.22 (m, IH); 6.50 (t, IH); 6.88 (br, IH); 7.50 (dd, IH); 7.60 (dd, IH); 7.76 (d, IH); 8.00 

(t, IH); 8.07 (t, IH); 8.24 (d, IH). 
25 Example 25: f5RSV3-r3-Fluoro-4-piperazin-l-vlphenvlV5>isoxazol-3-vlaminomethvU 

4.5-dihvdroisoxazole 

(5RS)-3-(3,4-Difluorophenyl)-5-(N-(t-butoxycarbonyl)isoxazol-3-ylaminomethyl-4,5- 
dihydroisoxazole (190 mg, 0.5 mM) was treated with piperazine essentially as in Example 12. 

30 Crude product from this stage was a mixture of the title product and its 

t-butoxycarbonyl derivative. This was treated with trifluoroacetic acid, according to the 
procedure of Example 20. Crude product was chromatographed on a 10 g silica Mega Bond 
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Elut® column, eluting first with 10% methanol in dichloromethane, then with a mixture of 
dichloromethane / methanol / ammonia 90: 10:1. Relevant fractions were combined to give 
the desired product (106 mg). 
MS (ESPY 346(MH + )forC l7 H 20 FN 5 O 2 
5 NMR (PMSQ-d^) 5: 2.83 (t,4H); 2.98 (t,4H); 3.13 (dd, 1H); 3.22 (t overlapping H A 
2H); 3.41 (dd, 1H); 4.84 (m, 1H); 5.96 (d, 1H); 6.36 (t, 1H); 7.03 (t, IH); 7.34 (over- 
lapping m, 2H); 8.34 (d, 1H); NH missing - exchanged. 
Example 2fo (gR$V3-(3-F)uoro-4-(4-^ 
3>y|afpinQmetliyl-4,5-diliydroiisoxawl? 

10 (5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyI)-5-isoxazol-3-ylaminomethyl-4,5-dihydroisoxazole 
(95 mg, 0.275 mM) was treated methanesulfonyl chloride essentially as in Example 13. 
Crude product was chromatographed on a 10 g silica Mega Bond Elut® column, eluting with 
a gradient from 1-2.5% methanol in dichloromethane. Relevant fractions were combined to 
give the desired product (85 mg). MS (ESP) : 424 (MH + ) for C l8 H 22 FN 5 0 4 S 

15 NMR (DMSO-d ^ 8: 2.92 (s, 3H); 3.16 (overlapping m, 5H); 3.24 (m overlapped by H 2 0, 

6H); 3.43 (dd, 1H); 4.86 (m, IH); 5.96 (d, 1H); 6.35 (d, 1H); 7.11 (t, 1H); 7.40 (over- 
lapping m, 2H); 8.34 (d, IH). 
Example 27; (5RS)-3-(3-FIuoro-4-(4-ace^ 
methvl-4.5-dihvd roisoxazole 

20 (5RS)-3-(3-Fluoro-4-piperazin- 1 -ylpheny I)-5-isoxazol-3-ylaminomethyl-4,5-dihydroisoxazole 
(95 mg, 0.275 mM) was treated acetic anhydride essentially as in Example 13. Crude product 
was chromatographed on a 10 g silica Mega Bond Elut® column, eluting with a gradient from 
1-2.5% methanol in dichloromethane. Relevant fractions were combined to give the desired 
product (63 mg). MS (ESP) : 424 (MH + ) for C J9 H 2 ,FN 5 0 3 

25 NMR (DMSO-d^ 8: 2.02 (s,3H); 3.02 (m, 2H); 3.07 (m, 2H); 3.14 (dd, IH); 3.26 (t 

overlapped by H 2 0, 2H); 3.43 (dd, IH); 3.58(br,4H); 4.86 (m,lH); 5.95 (d, IH); 6.35 (d, 
IH); 7.06 (t,lH); 7.38 (overlapping m, 2H); 8.34 (d, IH). 

Example 28; (5RS)-3-Q-Fluoro-4-n-(^^ 
30 pyrid-4-yn>phenvn-S-isoxazol-3-ylaminomethvl-4>5-dihvdroisoxa2Q>e 

(5RS)-3-(3-Fluoro-4-(l > 2,5,6-tetrahydropyrid-4-yI))phenyI)-5-isoxazol-3-ylaminomethyl- 
isoxazole hydrochloride (300 mg, 0.79 mM) was suspended in dichloromethane (20 ml) under 
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nitrogen, triethylamine (240 mg, 2.37 mM) added, and the mixture cooled to 0°. After stirring 
for 10 minutes a complete solution was obtained, to which a solution of (4S)-2,2-dimethyl- 
l,3-dioxolan-4-carbonyl chloride (260 mg, 1.58 mM) in dichloromethane (5 ml) was added 
dropwise, and stirring continued for 16 hours, allowing the temperature to rise to ambient. 
5 The mixture was washed with water (2 x 20 ml), brine (20 ml), and dried (magnesium 
sulfate). After evaporation, the residue was chromatographed on a 10 g silica Mega Bond 
Elut® column, eluting with a gradient from dichloromethane to 5% methanol in 
dichloromethane. Relevant fractions were combined to give the desired product (80 mg). 
MS (ESP) : 431(MET)forC 21 H 23 FNA 

10 NMRfCDCy 5: 2.59(br,2H); 3.16 (dd, 1H); 3.42(dd,lH); 3.48 (t,lH); 3.63 (dd, 1H); 
3.68 (overlapping m,3H); 3.80 (m,lH); 3.98-4.43 (overlapping m, 3H); 4.51 (m, 1H); 5.04 

. (m, 1H); 5.84 (d, 1H); 6.03 (m, 1H); 7.27 (t, 1H); 7.37 (m, 2H); 8.03 (d, 1H). 

(2 exchangeables missing) 
The intermediates for this compound were prepared as follows :- 

15 3-FIuoro-4-iodobenzaIdoxime 

Formaldoxime was prepared by dissolving paraformaldehyde (3.17 g, 0.105 M) and 
hydroxylamine hydrochloride (7.23 g, 0.104 M) in water (75 ml) at 80°. Sodium acetate 
(14.16 g, 0.104 M) was added, the mixture heated to reflux for 15 minutes, and then cooled to 
room temperature. 

20 3-Fluoro-4-iodoaniline (15.36 g, 0.069 M) and concentrated hydrochloric acid (18.51g) were 
dissolved in a mixture of water (30 ml) and ice (30 g). The solution was treated at 0-5° with a 
solution of sodium nitrite (4.81 g, 0.07 M) in water (15 ml). The pH of the resulting red- 
brown solution was adjusted to 5-6 by the addition of sodium acetate (6.05 g, 0.044 M). 
To the solution of formaldoxime was added sodium acetate (45.38 g, 0.333 M), hydrated 

25 copper sulfate (1 .72 g, 6.9 mM) and sodium sulfite (0.275 g, 2. 1 8 mM), giving a deep green 
solution, which was cooled to 10-15°. The solution of the diazonium salt was then slowly 
introduced with vigorous stirring, and stirring continued for 1 hour. The mixture was 
extracted with diethyl ether (3 x 100 ml), the combined extracts washed with water (100 ml), 
and dried (magnesium sulfate). The residue after filtration and evaporation was chromato- 

30 graphed in four portions on 50 g silica Mega Bond Elut® columns, eluting with a gradient 
from dichloromethane to 5% methanol in dichloromethane. Relevant fractions were 
combined to give the desired product (3.52 g). 
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M S (EI ): 265 (M + ) for C 7 H 5 FINO 

NMRfCDCl j) 5: 7.08 (dd, 1H); 7.30(dd,lH); 7.66 (s,lH); 7.77 (t, 1H); 8.06 (s,lH). 
3-FluorQ-4>jodobenz;QhydrQximinQyl chlprids 

3-Fluoro-4-iodobenzaldoxime (4.9 g, 18.5 mM) was dissolved in N,N-dimethylformamide (30 
5 ml) and the stirred solution treated at 15° with N-chlorosuccinimide (0.72 g, 5.4 mM). 
Reaction was initiated by the addition of concentrated hydrochloric acid vapour (10 ml), and 
warming to 40°. Further N-chlorosuccinimide (2 g, 15 mM) was added, and the mixture 
stirred at ambient temperature for 16 hours. After pouring into ice-water (250 ml), the 
mixture was extracted with diethyl ether (3 x 50 ml), the combined extracts washed with brine 
10 (25 ml), and dried (magnesium sulfate). The residue after filtration and evaporation was 
chromatographed on a 50 g silica Mega Bond Elut® column, eluting with a mixture of 25% 
ethyl acetate in isohexane. Relevant fractions were combined to give the desired product 
(3.25 g). 

NMR f C PCla) 5: 7.40 (dd, 1H); 7.55 (dd, 1H); 7.79 (dd, 1H); 8.11 (d, 1H). 

15 f5RSV3-G-F1uoro-4-iodophenvn-5 -hydroxymethyl-4.5-dihvdroisoxazole 

3-Fluoro-4-iodobenzohydroximinoyl chloride (3.18 g, 10.6 mM) was treated with ally I 
alcohol under essentially the conditions of the equivalent intermediate of Example 4. The 
crude product was purified by chromatography on a 20 g silica Mega Bond Elut® column, 
eluting with a mixture of 50% ethyl acetate in isohexane. Relevant fractions were combined 

20 to give the desired product (2.23 g). MS (ESP> : 322 (MFT) for C, 0 H 9 FINO 2 

NMR ( CP C] 3 ) 5: 1.93 (dd, 1H); 3.25 (dd, 1H); 3.34 (dd, 1H); 3.68 (dm, 1H); 3.90 (dm, 
1H); 4.89 (m, 1H); 7.17 (dd, 1H); 7.36 (dd, 1H); 7.79 (dd, 1H). 
(5RS)-3-f3-Fluoro-4-iodophenvlV5-methanesulfonvloxvmethvl-4.5- dihvdroisoxazole 
(5RS)-3-(3-Fluoro4-iodophenyl)-5-hydroxymethyl-4,5-dihydroisoxazole (2 g, 6.2 mM) was 

25 treated with methanesulfonyl chloride under essentially the conditions of the equivalent 
intermediate of Example 4. Product was obtained as a white solid (2.18 g) without 
chromatography. MS (ED : 399 (M + ) for C M H n FIN0 4 S 

NMR (CPCl a ) 5: 3.08 (s,3H); 3.26 (dd, 1H); 3.46 (dd, 1H); 4.37 (m, 2H); 5.04 (m, 1H); 
30 7.18 (dd, 1H); 7.37 (dd, 1H); 7.81 (dd, 1H). 

(5RS)-3-f3-Fluoro-4-iodophenvn-5-(N-(t-butoxvcarbonvnisoxazol-3^vla minomethvlV4 5- 
dihydro-tioxEzote 
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A solution of (5RS)-3-(3-Fluoro-4-iodophenyl)-5-methanesulfonyloxymethyl-4,5-dihydro- 
isoxazole (1 .7 g, 4.26 mM) in dry N,N-dimethylformamide (40 ml) under nitrogen, was 
treated with sodium hydride (60% in oil, 0.205 g, 5.13 mM), and stirred for 5 minutes. N- 
Allyl-3-(t-Butoxycarbonylamino)isoxazole (0.86 g, 4.69 mM) was added, and the mixture 
5 heated at 60° for 18 hours. After cooling and dilution with water (200 ml), the mixture was 
extracted with ethyl acetate (3 x 100 ml), the extracts were washed with water (2 x 100 ml), 
brine (100 ml), dried (magnesium sulfate). The residue after evaporation was purified by 
chromatography on a 50 g silica Mega Bond Elut® column, eluting with a mixture of 25% 
ethyl acetate in isohexane. Relevant fractions were combined to give the desired product 

10 (1.61 g). M S (ESP) : 488 (MH + )forC IS H w FIN30 4 

NMR (CDCl ,) 5: 1.53 (s,9H); 3.14 (dd, 1H); 3.36 (dd, 1H); 3.99 (dd, 1H); 4.20 (dd, 1H); 
5.21 (m, 1H); 6.89 (d, 1H); 7.18 (dd, 1H); 7.37 (dd, 1H); 7.79 (dd, 1H); 8.23 (d, 1H). 
( 5RSV3-(3-FIuoro-4-( 1 -t-butoxvcarbonvl- 1 .2.5.6^tetrahvdropvrid-4-vnphen vl V5^(u 
butoxvcarbonvnisoxazol-3-vlaminomethvl V4.5-dihvdroisoxazole 

1 5 Tris(dibenzy lideneacetone)dipalladium (141 mg, 0. 1 54 mM) and triphenylarsine (188 mg, 
0.616 mM) were dissolved in degassed N-methylpyrroIidone (40 ml) under nitrogen, and 
stirred for 15 minutes. (5RS)-3-(3-Fluoro-4-iodophenyl)-5-(N<(t-butoxycarbonyI)isoxazol-3- 
ylaminomethyl)-4,5-dihydro-isoxazole (1.5 g, 3.08 mM) and l-t-butoxycarbonyl-4- 
trimethylstannyI-l 9 2,5,6-tetrahydropyridine (1.99 g, 4.62 mM) were added, and the reaction 

20 heated at 70-80° for 18 hours. The mixture was filtered through celite and evaporated to 
dryness, and the residue chromatographed on a 40 g silica Biotage column, eluting with 25% 
ethyl acetate in isohexane. Relevant fractions were combined to give the desired product (817 
mg). 

NMR (CDCy 5: 1.49 (s,9H); 1.54 (s,9H); 2.51(br,2H); 3.13 (dd, 1H); 3.37 (dd, 1H); 
25 3.62 (t,2H); 3.98 (dd, 1H); 4.07 (m, 2H); 4.20 (dd, 1H); 5.19 (m, 1H); 6.01 (br, 1H); 6.89 
(br, 1H); 7.27 (t, 1H); 7.37 (m, 2H); 8.23 (d, 1H). 

(5RSV3-(3- FIuoro-4-fK2^6-teta^^ 
dihydroisoxazole hydrochloride 
30 (5RS)-3-(3-Fluoro-4-( 1 -t-butoxycarbonyl- 1 ,2,5,6-tetrahydropyrid-4-yl)phenyl)-5- 

(N-(t-butoxycarbonyl)isoxazol-3-ylaminomethyl)-4,5-dihydroisoxazole (817 mg, 1.51 mM) 
was treated with ethanolic hydrogen chloride under essentially the conditions of the 
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equivalent intermediate of Example 1, to give the desired product directly from the reaction 
mixture after washing with diethyl ether (3 lOmg). MS (ESP) : 343 (MIT) for C, 8 H, 9 FN 4 0 2 
NMR (DMSO-d ^ 5: 2.65 (br, 2H); 3.19 (dd partly overlapped, 1H); 3.23 (overlapping m, 
4H); 3.47 (dd, 1H); 3.71 (br, 2H); 4.91 (m, 1H); 5.97 (d, 1H); 6.09 (br, 1H); 7.46 (over- 
5 lapping m, 3H); 8.34 (d, 1H); 9.51(br,2H). 

l-t-Butoxvcarbonvl>4-trimethvlstannvl-L2.5.6-tetrahvdropvridine 

i-t-butoxycarbonyl-4-trifluorosulfonyloxy-l,2,5,6-tetrahydropyridine (9.93 g, 0.03 M) was 
dissolved in anhydrous tetrahydrofuran (200 ml), lithium chloride (8.82 g, 0.21 M) and 
lithium carbonate (2.22 g, 0.03 M) added, and the mixture refluxed for 1 hour under nitrogen. 

10 Hexamethylditin (9.83 g, 0.03 M) and tetrakis(triphenylphosphine)palladium (1.73 g, 1.5 
mM) were added, and refluxing continued for 18 hours. After cooling and filtering through 
celite, the solvent was evaporated, and the residual oil chromatographed on a 90 g Biotage 
silica column, eluting with 4% ethyl acetate in isohexane. Relevant fractions were combined 
to give the desired product as an oil (6.56 g). MS (ESPY 348 (MH + ) for C, 3 H 25 N0 2 Sn 

15 NMR rCDCl ^ 5: -0.01 (s, 9H); 1.35 (s, 9H); 2.16 (br, 2H); 3.34 (t, 2H); 3.79 (m, 2H); 
5.64 (br, 1H). 
Example ?9 

The following illustrate representative pharmaceutical dosage forms containing a compound 
of the formula (I), an in-vivo hydrolysable ester or a pharmaceutically-acceptable salt thereof, 
20 including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter 
compound X), for therapeutic or prophylactic use in humans: 



25 



(a) lafekU mg/tablet 

Compound 

30 X 500 

Lactose Ph.Eur 430 

Croscarmellose sodium 40 
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Polyvinylpyrrolidone 20 

Magnesium stearate 1 0 

(b) Tablet H m g /teblet 

Compound 

5 X 100 

Lactose Ph.Eur 179 

Crdscarmellose sodium 1 2 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

10 (c) Tablet ffl mg/tablet 

Compound X 50 

Lactose Ph.Eur 229 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

15 Magnesium stearate 3 

(d) Tablet IV mg/tablet 

Compound X 1 

Lactose Ph.Eur 92 

Croscarmellose sodium 4 

20 Polyvinylpyrrolidone 2 

Magnesium stearate 1 

(e) Capsule mg /qgpsule 

Compound X 10 

Lactose Ph.Eur 389 

25 Croscarmellose sodium 100 

Magnesium stearate 1 

(f) Iff jecticm I 

Compound X 50% w/v 

30 Isotonic aqueous solution to 100% 

(g) Injection II (e.g. bolus) 

Compound X 10% w/v 
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Isotonic aqueous solution to 100% 

(h) ftijectipn III 

Compound X 5% w/v 

Isotonic aqueous solution to 100% 

5 (i) Injection IV (e.g f infusion) 

Compound X 1 % w/v 

Isotonic aqueous solution to 100% 



Buffers, pharmaceutically-acceptable surfactants, oils or cosolvents such as polyethylene 
glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or 
10 complexing agents such as a cyclodextrin (for example, hydroxy-propyl P-cyclodextrin or 
sulfo-butyl-ether P-cyclodextrin) may be used to aid formulation. Also, improvements in 
aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound 
of formula (I) with a phospholipid (such as a (phospho)choline derivative) to form a micellar 
emulsion. 

15 Note : The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art, for example as described in "Remington : The Science & Practice of 
Pharmacy'* Vols. I & II (Ed. A.R.Gennaro (Chairman) et al; Publisher : Mack Publishing 
Company, Easton, Pennsylvania; 19th Edition - 1995) and "Pharmaceutics - The Science of 
Dosage Form Design" (Ed. M.E.AuIton; Publisher : Churchill Livingstone; first published 

20 1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for example to 
provide an enteric coating of cellulose acetate phthalate. 
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CLAIMS 

What is claimed is : 

1 . A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, 




(I) 

wherein 

X is O, NH, S, SO or S0 2; 

HET is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms independently 
10 selected from N, O and S, which ring is optionally substituted on an available carbon atom by 
1 or 2 substituents independently selected from (l-4C)a!kyl, amino, (l-4C)alkylamino, (1- 
4C)alkoxy, (l-4C)alkoxycarbonyl and halogen, and/or on an available nitrogen atom 
(provided that the ring is not thereby quaternised) by (l-4C)alkyl; 
or 

15 HET is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, which 
ring is optionally substituted on any available C atom by 1, 2 or 3 substituents independently 
selected from (l-4C)alkyl, amino, (l-4C)aIkylamino, (l-4C)alkoxy, (l-4C)alkoxycarbonyI 
and halogen; 
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Q is selected from Ql to Q9 :- 




Ql Q2 




Q3 Q4 Q5 Q6 

10 




Q7 Q8 Q9 

1 5 wherein R 2 and R 3 are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; B, is O or S (or, in Q9 only, NH); X q is O, S or N-R 1 
(wherein R 1 is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2 
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms 

20 (when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via 
A, when A, is carbon; Q8 is linked toT via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the linking bond shown; 

25 wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a. 
AR2b, AR3. AR3a, AR3b, AR4, AR4a. CY1 and CY2 are defined hereinbelow); 
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(TA) T is selected from the following groups :- 
(TAa) AR1, ARl-(l-4C)alkyl-, AR2 (carbon linked), AR3; 
(TAb) ARl-CH(OH), AR2-CH(OH)-, AR3-CH(OH)-; 
(TAc) ARl-CO-,AR2-CO-,AR3-CO-,AR4-CO-; 
5 (TAd) ARl-0-,AR2-0-,AR3-0-; 

(TAe) AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - (q is 0, 1 or 2); 

(TAf) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
10 adjacent to the linking position; or 

(TB) T is selected from the following groups :- 
(TBa) halo or (1 -4C)alkyl 

{optionally substituted by one or more groups each independently selected from hydroxy, ( 1 - 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 
15 6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)aIkyl-N-(l-6C)alkanoylamino, (1- 
4C)alkylS(0) q - (q is 0, 1 or 2), CY1, CY2 or AR1 }; 
(TBb) -NRv'Rw' ; 

(TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 
nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 
20 4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyI; 
(TBd) R ,0 CO- , R ,0 S(O) q - (q is 0, 1 or 2) or R ,0 CS- 
wherein R 10 is selected from the following groups :- 
(TBda) CYlorCY2; 

(TBdb) hydrogen, ( 1 -4C)alkoxycarbonyI, trifluoromethyl, -NRvRw, ethenyl, 2-( 1 - 

25 4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 

((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2-(AR2)ethenyl; or 

(TBdc) ( 1 -4C)alkyl (optionally substituted as defined in (TBa) above, or by ( 1 - 

4C)alkylS(0) p NH- or (l-4C)alkylS(0) p -((l-4C)alkyI)N- (p is 1 or 2)}; 
30 wherein Rv is hydrogen or ( 1 -4C)alkyl; Rw is hydrogen or ( 1 -4C)alkyl; Rv 1 is hydrogen, ( 1 - 

4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 

CO- or (1 -4C)alkylS(0) q - (q is 1 or 2); or 
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(TC) T is selected from the following groups 

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
5 sp 3 carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated other than (where 
appropriate) at a linking sp 2 carbon atom; 

10 (TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 

heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated 
other than (where appropriate) at a linking sp 2 carbon atom; or 
(TD) T is selected from the following groups :- 

15 (TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp 3 or sp 2 carbon atom) substituted (but not adjacent to the linking 
position) by a 3-, 4- or 5-membered spiro-carbon- linked ring; which bicyclic ring system is 
(i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

20 (ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
the linking position when the link is via a nitrogen atom or an sp 2 carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 
(iii) optionally further substituted on an available ring carbon atom; or 
(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
25 sp 3 or sp 2 carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1 , 2 or 3 carbon atoms; which bicyclic 
ring system is 

(i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon 
30 atoms away from the linking position when the link is via a nitrogen atom or an sp 2 carbon 

atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position) 
and is 
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(iii) optionally further substituted on an available ring carbon atom; 
wherein Rc is selected from groups (Rcl) to (Rc5) :- 

(Rcl) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy, 
5 trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR1 defined 
hereinafter), (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 
6C)alkyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected from hydroxy and fluoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)a!kyl; Rw is hydrogen 
10 or (l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbony lamino, N-(l-4C)alkyl-N-(l- 
6C)alkanoylamino, (l~4C)alkylS(0) p NH- or(1.4C)alkylS(0) p .((l-4C)alkyl)N- (p is 1 or 2)}; 
(Rc2) R ,3 CO-,R ,3 SO r orR ,3 CS- 
wherein R 13 is selected from (Rc2a) to (Rc2e) :- 

(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 , CY2 or 2,2- 

1 5 dimethyl-1 ,3-dioxolane; 

(Rc2b) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 

hydrogen or (l-4C)alkyI; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)aIkylethenyl, 2- 
cyanoethenyl, 2-cyano-2-((l-4C)alkyI)ethenyl, 2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 
2-(( 1 -4C)alky laminocarbonyl)etheny 1, 

20 2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (MOC)alkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-lOC)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 
4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(OH) 2 , and 

25 mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(OH) 2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(OH) 2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 

30 4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)a!koxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di(( 1 -4C)alky l)amino, ( 1 -6C)alkanoy lamino, ( 1 -4C)alkoxycarbonylamino, 
N-(l -4C)alkyl-N-( 1 -6C)alkanoy lamino, ( 1 -4C)alkylaminocarbonyl, di(( 1 - 
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4C)alkyl)aminocarbonyl,(l-4C)alkylS(0)pNH-, (l-4C)alkylS(0) p -((l-4C)alkyl)N-, fluoro(l- 
4C)alkylS(0)pNH-, fluoro(l-4C)alkylS(0) p ((l-4C)alkyl)N-, (l-4C)aIkylS(0) q -, CYl, CY2, 
AR1, AR2, AR3, AR1-0-, AR2-0-, AR3-0-, AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - , 
AR1-NH-, AR2-NH-, AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a 
5 and AR3b versions of AR2 and AR3 containing groups}; 

(Rc2d) R M C(0)0( 1 -6C)alkyI wherein R M is AR1 , AR2, ( 1 -4C)alkylamino, benzyloxy- 

(l-4C)alkyl or (l-lOC)alkyl {optionally substituted as defined for (Rc2c)}; 
(Rc2e) R l5 0- wherein R ,s is benzyl, (l-6C)alkyl {optionally substituted as defined for 

(Rc2c)}, CYl, CY2 or AR2b; 
10 (Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyI, 2-((1 - 

4C)aIkylaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 

N^X 00 

R16 

(Rc3a) 

15 

wherein X 00 is -OR' 7 , -SR' 7 , -NHR ,7 and -N(R 17 ), ; 

wherein R' 7 is hydrogen (when X 00 is -NHR ,7 and -N(R 17 ),), and R 17 is (l-4C)alkyl, phenyl or 
AR2 (when X 00 is -OR 17 , -SR 17 and -NHR' 7 ); and R' 6 is cyano, nitro, (MQalkylsulfonyl, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 

20 (Rc4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b; 

(Rc5) RdOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or 

RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyl, 
(l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 

25 or (l-4C)alkyl], (l-6C)aIkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, (1- 

4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 
or (l-6C)alkoxy; Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, AR1, AR2, 
AR2a, AR2b and Rj is hydrogen or (l-6C)alkyl; 
wherein 
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AR1 is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
5 linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quaternised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
atom if the ring is not thereby quaternised; 

AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 

10 linked via a ring carbon atom or linked via a ring nitrogen atom; 

AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

15 AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic 
system; 

AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
20 linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 

AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 

25 linked via a ring carbon atom in any of the rings comprising the tricyclic system; 

AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system; 
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 

30 CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 



2. 



A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
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hydrolysable ester thereof, as claimed in claim 1 wherein the optionally substituted N-linked 
(fully unsaturated) 5-membered heteroaryl ring system containing 1, 2 or 3 nitrogen atoms 
(group (TAf)) is selected from a group of formula (TAfl) to (TAf6) :- 





10 (TAf4) (TAf5) (TAf6) 

wherein : 

R 6 is selected (independently where appropriate) from hydrogen, (l-4C)alkyI, (1- 
4C)alkoxycarbonyl, (l-4C)alkanoyl, carbamoyl and cyano; 

R 4 and R 5 are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- 
15 4C)alkoxy, (l-4C)alkylS(0) q - (q is 0, 1 or 2), (l-4C)alkanoyl, (l-4C)alkoxycarbonyl, (2- 
4C)alkanoyloxy-(l-4C)aIkyl, benzoxy-(l-4C)alkyl, (2-4C)alkanoylamino, -CONRvRw, - 
NRvRw and (l-4C)alkyl {optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (1- 
4C)aIkoxy, (l-4C)alkylS(0) q - (q is 0, 1 or 2), (l-4C)alkoxycarbonyl, (l-4C)alkanoylamino, 
-CONRvRw, -NRvRw; wherein RvRw is hydrogen or (l-4C)alkyl; Rw is hydrogen or (1- 
20 4C)alkyl}; 

or R 4 is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) 
one of R 4 and R 5 is selected from the above list of R 4 and R 5 values, and the other is 
selected from one of the groups in (TAfa) to (TAfc) below :- 
(TAfa) a group of the formula (TAfal ) 
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(TAfal) 

wherein Z° is hydrogen or (1 -4C)alkyl; 
5 X° and Y° are independently selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycarbonyl, 
halo, cyano, nitro, (l-4C)alkylS(0) q - (q is 0, 1 or 2), RvRwNS0 2 -, trifluoromethyl, 
pentafluoroethyl, (l-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]; or 

one of X° and Y° is selected from the above list of X° and Y° values, and the other is 
10 selected from phenyl, phenylcarbonyl, -S(0) q -phenyl (q is 0, 1 or 2), N- 

(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(0)q- (q is 0, 1 or 2), 

N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be 

optionally substituted by up to three substituents independently selected from (l-4C)alkyl, 

cyano, trifluoromethyl, nitro, halo and (l-4C)alky!sulfonyl; 
15 (TAfb) an acetylene of the formula -=-H or -=-(l-4C)alkyl; 

(TAfc) -X'-Y'-AR2, -X'-Y'-AR2a, -X l -Y'-AR2b, -X , -Y , -AR3, -X l -Y'-AR3a or -X'-Y'- 

AR3b; 

wherein X 1 is a direct bond or -CH(OH)- and 

Y' is -(CH 2 ) m -, -(CH 2 ) n -NH-(CH 2 ) m -, -CO-(CH 2 ) m -, -CONH-(CH 2 ) m -, -C(=S)NH-(CH 2 ) m - or - 
20 C(=0)0-(CH 2 ) nr ; 

or wherein X 1 is -(CH 2 ) n - or -CH(Me)-(CH 2 ) m - and 

Y' is -(CH 2 ) m -NH-(CH 2 ) m -, -CO^CH 2 ) m -, -CONH-(CH 2 ) m -, -C(=S)NH-(CH 2 ) m -, 
-C^OO-CCH^ or -S(0) q -(CH 2 ) m - ; 

or wherein X 1 is -CH 2 0-, -CH 2 NH- or -CH 2 N((l-4C)alkyl)- and 
25 Y 1 is -CO-(CH 2 ) m -, -CONH-CCH^- or -C(=S)hffl-(CH 2 ) m - ; 

and additionally Y l is 

-S0 2 - when X 1 is -CH 2 NH- or -CH 2 N((l-4C)alkyl)-, and Y 1 is -(CH,)^ when X 1 is -CH 2 0- or 
-CH 2 N((l-4C)alkyl)- ; wherein n is 1, 2 or 3; m is 0, 1, 2 or 3 and q is 0, 1 or 2; and when Y 1 
30 is -(CH 2 ) nr NH-(CH 2 ) m - each m is independently selected from 0, 1, 2 or 3. 
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3. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in claim 1 wherein the 7-, 8- or 9-membered bicyclic 
ring system containing a bridge of 1, 2 or 3 carbon atoms (group (TDb)) is selected from a 
group defined by the ring skeletons shown in formulae (TDbl) to (TDbl4) :- 

5 

7 -mem be red ring skeletons 

[4,1,0] [3,2,0] 
(TDb1) (TDb2) 

8- membered ring skeletons 

<X> cO 

[3,3,0] [4.2.0] 
(TDb5) (TDb6) 

9- membered ring skeletons 

[4,3,0] [5,2,0] 
(TDb10) (TDb11) 

wherein; 

(i) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S 
10 ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position 

other than as part of the 3-membered ring in (TDbl); 

(ii) the ring system is linked via a ring nitrogen atom or a ring sp 3 or sp 2 carbon atom 
(with the double bond, where appropriate, orientated in either direction) from any position in 
either ring [other than from a bridgehead position or from an sp 2 carbon atom in the 4- 

1 5 membered ring in (TDb2), (TDb6) and (TDb 11)]; 

(iii) one of the ring carbon atoms at a position not adjacent to the linking position, is 
replaced (other than when the ring contains an O or S heteroatom) by one of the following 



[3,1,1) [2.2,1] 

(TDb3) (TDb4) 

M 

[4,1,1] [3.2.1] [2.2.2] 

(TDb7) (TDb8) (TDb9) 




[4.2.1] [3.3.1] [3.2.2] 

(TDb12) (TOb13) (TDb14) 
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groups -NRc- [not at a bridgehead position], >C(H)-NHRc, >C(H)-NRc-(l-4C)alkyl, >C(H)- 
CH 2 -NHRc, >C(H)-CH 2 -NRc-(l-4C)alkyl [wherein the hydrogen atom shown in brackets is 
not present when the replacement is made at a bridgehead position and wherein a central - 
CH r chain link is optionally mono- or di-substituted by (l-4C)a!kyl]; with the proviso that 
5 when the ring system is linked via a ring nitrogen atom or an sp 2 carbon atom any replacement 
of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking 
position; and 

(iv) the ring system is optionally (further) substituted on an available ring carbon atom as 
for the bicyclic spiro-ring systems described in (TDa); wherein Rc is as defined in claim 1 . 
10 4. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in claim 1 wherein the groups defined in (TCa) to 
(TCc) are defined by formulae (TCI) to (TC4) :- 

Rp 

f - * 3 g-b 3 

\ Qr-J 0^ Oo7 B 3 

15 (TCI) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A 3 -B 3 - is >C(Rq)-CH(Rr)- and G is -O-, -S-, -SO-, -S0 2 - or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A 3 -B 3 - is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -0-, - 
S-, -SO-, -S0 2 - or >N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A 3 -B 3 - is >C(Rq)-CH(Rr)- (other than when Rq and Rr 

20 are both together hydrogen) and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); 

wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A 3 -B 3 - is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH 2 - and G is -0-, -S-, -SO-, -S0 2 -, >S0 2 -(l-4C)alkyI or >N(Rc); Rp 
is hydrogen, (l-4C)alkyl (other than when such substitution is defined by >A 3 -B 3 -), hydroxy, 
(l-4C)alkoxy or (l-4C)alkanoyloxy; 

25 wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 

>A 3 -B 3 - is >N-CH 2 - and G is >C(R n )(R' 2 ), >O=0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH, 
>C=N-(l-4C)alkoxy, >C=N-NH-(l-4C)alkyl, >C=N-N((l-4C)alkyl) 2 (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(l- 
4C)alkoxy; wherein > represents two single bonds; 
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Rqis hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 
Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 

R ,! is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyI, (l-4C)alkyl-thio-(l-4C)alkyl or hydroxy-(l- 
4C)alkyl and R 12 is -[C(Rr)(Rr)] m2 -N(Rr)(Rc) wherein ml is 0, 1 or 2; 
5 and, other than the ring substitution defined by G, >A 3 -B 3 - and Rp, each ring system may be 
optionally further substituted on a carbon atom not adjacent to the link at >A 3 - by up to two 
substituents independently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoyIamino-(l-4C)alkyl, carboxy, (1- 

10 4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 
and Rc is group (Rc2) defined in claim 1) or independently selected from Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
wherein AR is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 

15 optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in which the bicyclic 
heteroaryl ring systems may be linked via an atom in either of the rings comprising the 
bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked 
via a ring carbon atom and may be (partially) hydrogenated; and wherein Rc is as defined in 
claim 1. 
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5. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in- vivo- 
hydrolysable ester thereof, as claimed in claims 1 and 4 wherein the groups in (TCa) to (TCc) 
are defined by formulae (TC5) to (TCI 1) :- 

Xk *cx tx 

(TC5) (TC6) (TC7) 




(TC8) (TC9) (TC10) (TC11) 

10 wherein Rc is as defined in claim 1 . 

6. A compound of the formula (I) as claimed in claim 1, being a compound of the 
formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof 



Rp1 R 2 



15 




(IC) 

wherein HET is isoxazol-3-yl, l,2,4-oxadiazol-3-yl, isothiazol-3-yl or l,2,5-thiadiazol-3-yl; 
Xis 0,SorNH; 

20 R 2 and R 3 are independently hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, 
AR-oxymethyl or AR-thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole or thiophene), (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, 
hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl and Rep is cyano, pyrimidin-2-yl, 
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2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl or Rep is of the formula R ,3p CO-, R ,3p SC>2- 
or R ,3p CS- (wherein R l3p is hydrogen, (l-5C)alkyI [optionally substituted by one or more 
groups each independently selected from hydroxy and amino, or optionally monosubstituted 
by (l-4C)alkoxy, (l-4C)alkylS(0) q -, (l-4C)alkylamino, (l-4C)alkanoyl, naphthoxy, (2- 
5 6C)alkanoylamino or (l-4C)alkylS(0) p NH- wherein p is 1 or 2 and q is 0, 1 or 2], imidazole, 
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, 
pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, phthalazine, cinnoline or 
naphthyridine, or R ,3p is of the formula R ,4p C(0)0(l-6C)alkyl wherein R ,4p is (l-6C)alkyl), or 
Rep is of the formula RfC(=0)C(=0)- wherein Rf is (l-6C)alkoxy. 
10 7. A compound as claimed in claims 1, 4, 5 or 6 being 

(5RS)-3-(4-( 1 -Hydroxyacetyl- 1 ,2,5,6-tetrahydropyrid-4-yl)phenyl)-5-(3-isoxazoly lamino- 
methyl)-4,5-dihydro-isoxazole; 

(5RS)O-(4^(2S)-2,3-Dihydroxypropyl-l,2,5,6-tetrahydropyrid-4-yl)pheny0 
oxymethyl-4,5-dihydroisoxazole; 
1 5 (5RS)-3-(3-Fluoro-4-(4-((2S)-2,3-dihydroxypropionyl)piperazin- 1 -yl)phenyI)-5-isoxazol-3-y I- 
oxymethyl-4,5-dihydroisoxazole; 

(5RS)-3-(3-Fluoro-4-morpholin-4-yl phenyl)-5-isoxazolO-ylaminomethyl-4,5-dihydro- 
isoxazole; 

(5RS)-3-(3-Fluoro-4-(l-oxothiomorphoIin-4-yl)phenyl)-5-isoxazoI-3-ylaminomethyl-4,5- 
20 dihydroisoxazole; 

(5RS)-3-(3-fluoro-4-( 1 , 1 -dioxothiomoipholin-4-yI)phenyl)-5-isoxazol-3-ylaminomethyl-4,5- 
dihydroisoxazole; 

(5RS)-3-(3-Fluoro-4-piperazin-l-ylphenyl)-5-isoxazol-3-ylaminomethyl-4,5-dihydro- 
isoxazole; 

25 (5RS)-3-(3-Fluoro-4-(4-methanesulfonyl)piper 
4,5-dihydroisoxazole; 

or pharmaceutically-acceptable salts or in-vivo hydrolysable esters thereof. 
8. A compound as claimed in claim 1 or 2 being 

(5RS)-3-(3-Fluoro-4-imidazol-l-ylphenyl)-5>isoxazol-3-ylaminomethyl-4,5-dihydro- 
30 isoxazole; 
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(5RS)-3-(3-Fluoro-4-imidazol-l-y^ 

or pharmaceutically-acceptable salts thereof. 

9. A process for the preparation of a compound of the formula (I) as claimed in claim 1 
5 or pharmaceutically-acceptable salts or in vivo hydrolysable esters thereof, which process 
comprises of (a) to (c):- 

(a) modifying a substituent in or introducing a substituent into another compound of 
formula (I); 

(b) reacting a compound of formula (II) : 

10 

Q — (' O 




(II) 

wherein Y is either (i) hydroxy; or (ii) a displaceable group 
with a compound of the formula (III-A) or (III-B) : 

15 



HN(Pg)-HET or HX-HET 

(IH-A) (III-B) 
wherein Pg is a suitable protecting group; or 
20 (c) reacting a compound of formula (II) wherein Y is an amino group with a compound of 
the formula (IV) : 

Lg-HET 
(IV) 

wherein Lg is a leaving group; and thereafter if necessary: 
25 (i) removing any protecting groups; (ii) forming a pharmaceutically-acceptable salt; (iii) 
forming an in-vivo hydrolysable ester; wherein Q, HET and X are as defined in claim 1. 



30 



10. A method for producing an antibacterial effect in a warm blooded animal which 
comprises administering to said animal an effective amount of a compound of the formula (I) 
as claimed in claims 1 to 8, or a pharmaceutically-acceptable salt, 
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or in-vivo hydrolysable ester thereof. 

11. A compound of the formula (I) as claimed in claims 1 to 8, or a pharmaceutically- 
acceptable salt, or in- vivo hydrolysable ester thereof, for use as a medicament. 

12. The use of a compound of the formula (I) as claimed in claims 1 to 8, or a 

5 pharmaceutical ly-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

13. A pharmaceutical composition which comprises a compound of the formula (I) as 
claimed in claims 1 to 8, or a pharmaceutically-acceptable salt or an in-vivo hydrolysable 
ester thereof, and a pharmaceutically-acceptable diluent or carrier. 
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